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47 Human Secreted Proteins 
Field of the Invention 

This invention relates to newly identified polynucleotides and the 
polypeptides encoded by these polynucleotides, uses of such polynucleotides and 
S polypeptides, and their production. 

Background of the Invention 
Unlike bacterium, which exist as a single compartment surrounded by a 
membrane, human cells and other eucaryotes are subdivided by membranes into many 
functionally distinct compartments. Each membrane-bounded compartment, or 
10 organelle, contains different proteins essential for the function of the organelle. The 
cell uses "sorting signals," which are amino acid motifs located within the protein, to 
target proteins to particular cellular organelles. 

One type of sorting signal, called a signal sequence, a signal peptide, or a 
leader sequence, directs a class of proteins to an organelle called the endoplasmic 
IS reticulum (ER). The ER separates the membrane-bounded proteins from all other 
types of proteins. Once localized to the ER, both groups of proteins can be further 
directed to another organelle called the Golgi apparatus. Here, the Golgi distributes 
tiie proteins to vesicles, including secretory vesicles, the cell membrane, lysosomes, 
and the other organelles. 
20 Proteins targeted to the ER by a signal sequence can be released into the 

extracellular space as a secreted protein. For example, vesicles containing secreted 
proteins can fuse with the cell membrane and release their contents into the 
extracellular space - a process called exocytosis. Exocytosis can occur constitutively 
or after receipt of a triggering signal. In the latter case, the proteins are stored m 
25 secretory vesicles (or secretory granules) until exocytosis is triggered. Similarly, 
proteins residing on the cell membrane can also be secreted into tiie extracellular 
space by proteolytic cleavage of a "linker" holding the protein to the membrane. 

Despite the great progress made in recent years, only a small number of genes 
encoding human secreted proteins have been identified. These secreted proteins 
30 include the commercially valuable human insulin, interferon. Factor VIII, human 
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growth hormone, tissue plasminogen activator, and erythropoeitin. Thus, in light of 
the pervasive role of secreted proteins in human physiology, a need exists for 
identifying and characterizing novel human secreted proteins and the genes that 
encode them. This knowledge will allow one to detect, to treat, and to prevent 
5 medical diseases, disorders, and/or conditions by using secreted proteins or the genes 
that encode thent 

Summary of the Invention 

The present invention relates to novel polynucleotides and the encoded 
10 polypeptides. Moreover, the present invention relates to vectors, host cells, 

antibodies, and recombinant and synthetic methods for producing the polypeptides 
and polynucleotides. Also provided arc diagnostic methods for detecting diseases, 
disorders, and/or conditions related to the polypeptides and polynucleotides, and 
therapeutic methods for treating such diseases, disorders, and/or conditions. The 
15 invention further relates to screening methods for identifying binding partners of the 
polypeptides. 

Detailed Description 

DsGnitifiiis 

20 The following definitions are provided to facilitate understandmg of certain 

terms used throughout this specification. 

In the present invention, "isolated" refers to material removed from its original 
environment (e.g., the natural environment if it is naturally occurring), and thus is 
altered "by the hand of man" from its natural state. For example, an isolated 

25 polynucleotide could be part of a vector or a composition of matter, or could be 
contained within a cell, and sUll be "isolated" because that vector, composition of 
matter, or particular cell is not the original environment of the polynucleotide. The 
term "isolated" does not refer to genomic or cDNA libraries, whole cell total or 
mRNA preparations, genomic DNA preparations (including those separated by 

30 electrophoresis and transferred onto blots), sheared whole cell genomic DNA 
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preparations or other compositions where the art demonstrates no distinguishing 
features of the polynucleotide/sequences of the present invention. 

In the present invention, a "secreted" protein refers to those proteins capable 
of being directed to the ER, secretory vesicles, or the extracellular space as a result of 
5 a signal sequence, as well as those proteins released into the extracellular space 
without necessarily containing a signal sequence. If the secreted protein is released 
into the exuracellular space, the secreted protein can undergo extracellular processuig 
to produce a "mature" protein. Release into the extracellular space can occur by many 
mechanisms, including exocytosis and proteolytic cleavage. 

10 In specific embodiments, the polynucleotides of the invention are at least 15, 

at least 30, at least 50, at least 100, at least 125. at least 500, or at least 1000 
continuous nucleotides but arc less than or equal to 300 kb, 200 kb, 100 kb, 50 kb, 15 
kb. 10 kb, 7.5 kb, 5 kb, 2.5 kb, 2.0 kb, or 1 kb, in length. In a further embodiment, 
polynucleotides of the invention comprise a portion of the coding sequences, as 

15 disclosed herein, but do not comprise all or a portion of any intron. In another 

embodiment, the polynucleotides comprising coding sequences do not contain coding 
sequences of a genomic flanking gene (i.e., 5' or 3' to the gene of interest in the 
genome). In other embodiments, the polynucleotides of the invention do not contain 
the coding sequence of more than 1000, 500, 250, 100, 50, 25, 20, 15, 10, 5, 4, 3. 2, or 

20 1 genomic flanking gene(s). 

As used herein, a "polynucleotide" refers to a molecule having a nucleic acid 
sequence contained in SEQ ID NO:X or the cDNA contained within the clone 
deposited with the ATCC For example, the polynucleotide can contain the 
nucleotide sequence of the full length cDNA sequence, including the 5' and 3' 

25 untranslated sequences, the coding region, with or without the signal sequence, the 
secreted protein coding region, as well as fragments, epitopes, domains, and variants 
of the nucleic acid sequence. Moreover, as used herein, a "polypeptide" refers to a 
molecule having the translated amino acid sequence generated from the 
polynucleotide as broadly defined. 

30 In the present invention, the full length sequence identified as SEQ ID NO:X 

was often generated by overlapping sequences contained in multiple clones (contig 



wo 00/58468 



4 



PCT/USOO/07526 



analysis). A representative clone containing all or most of the sequence for SEQ ID 
NO:X was deposited with the American Type Culture Collection ("ATCC"). As 
shown m Table 1, each clone is identified by a cDNA Clone ID (Identifier) and the 
ATCC Deposit Number. The ATCC is located at 10801 University Boulevard, 
Manassas, Virginia 201 10-2209, USA. The ATCC deposit was made pursuant to the 
terms of the Budapest Treaty on the international recognition of the deposit of 
microorganisms for purposes of patent procedure. 

A "polynucleotide" of the present invention also includes those 
polynucleotides capable of hybridizing, under stringent hybridization conditions, to 
sequences contained in SEQ ID NO:X, the complement thereof, or the cDNA within 
the clone deposited with the ATCC. "Stringent hybridization conditions" refers to an 
overnight incubation at 42 degree C in a solution comprising 50% formamide, 5x SSC 
(750 mM NaCl, 75 mM trisodium citrate), 50 mM sodium phosphate (pH 7.6), 5x 
Denhardl's solution, 10% dextran sulfate, and 20 ng/ml denatured, sheared salmon 
sperm DNA, followed by washing the filters in 0. Ix SSC at about 65 degree C. 

Also contemplated are nucleic acid molecules that hybridize to the 
polynucleotides of the present invention at lower stringency hybridization conditions. 
Changes in the stringency of hybridization and signal detection are primarily 
accomplished through the manipulation of formamide concentration (lower 
percentages of formamide result in lowered stringency); salt conditions, or 
temperature. For example, lower stringency conditions include an overnight 
incubation at 37 degree C in a solution comprismg 6X SSPE (20X SSPE = 3M NaCl; 
0.2M NaH2P04; 0.02M EDTA, pH 7.4), 0.5% SDS, 30% formamide, 100 ug/ml 
salmon speim blocking DNA; followed by washes at 50 degree C with IXSSPE, 
0. 1 % SDS. In addition, to achieve even lower stringency, washes performed 
following stringent hybridization can be done at higher salt concentrations (e.g. 5X 
SSC). 

Note that variations in the above conditions may be accomplished through the 
inclusion and/or substitution of alternate blocking reagents used to suppress 
background in hybridization experiments. Typical blocking reagents include 
Denhardt's reagent, BLOTTO, heparin, denatured salmon sperm DNA, and 
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commercially available proprietary formulations. The inclusion of specific blocking 
reagents may require modification of the hybridization conditions described above, 
due to problems with compatibility. 

Of course, a polynucleotide which hybridizes only to polyA+ sequences (such 
5 as any 3' terminal polyA+ tract of a cDNA shown in the sequence listing), or to a 
complementaiy stretch of T (or U) residues, would not be included in the definition of 
"polynucleotide," since such a polynucleotide would hybridize to any nucleic acid 
molecule containing a poly (A) stretch or the complement thereof (e.g., practically 
any double-stranded cDNA clone generated using oligo dT as a primer). 

10 The polynucleotide of the present invention can be composed of any 

polyribonucleotide or polydeoxribonucleotide, which may be unmodified RNA or 
DNA or modified RNA or DNA. For example, polynucleotides can be composed of 
single- and double-stranded DNA, DNA that is a mixture of single- and double- 
stranded regions, single- and double-stranded RNA, and RNA that is mixture of 

15 single- and double-stranded regions, hybrid molecules comprising DNA and RNA 

that may be single-stranded or, more typically, double-stranded or a mixture of single- 
and double-stranded regions. In addition, the polynucleotide can be composed of 
triple-stranded regions comprising RNA or DNA or both RNA and DNA. A 
polynucleotide may also contain one or more modified bases or DNA or RNA 

20 backbones modified for stability or for other reasons. "Modified" bases include, for 
example, tritylated bases and unusual bases such as inosine. A variety of 
modifications can be made to DNA and RNA; thus, "polynucleotide" embraces 
chemically, enzymatically, or metabolically modified forms. 

The polypeptide of the present mvention can be composed of amino acids 

25 joined to each other by peptide bonds or modified peptide bonds, i.e., peptide 

isosteres, and may contain amino acids other than the 20 gene-encoded amino acids. 
The polypeptides may be modified by either natural processes, such as 
postu^slational processing, or by chemical modification techniques which are well 
known in the art. Such modifications are well described in basic texts and in more 

30 detailed monographs, as well as in a voluminous research literature. Modifications 
can occur anywhere in a polypeptide, including the peptide backbone, the amino acid 
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side-chains and the amino or carboxyl termini. It will be appreciated that the same 
type of modification may be present in the same or varying degrees at several sites in 
a given polypeptide. Also, a given polypeptide may contain many types of 
modifications. Polypeptides may be branched , for example, as a result of 
5 ubiquitination, and they may be cyclic, with or without branching. Cyclic, branched, 
and branched cyclic polypeptides may result from posttranslation natural processes or 
may be made by synthetic methods. Modifications include acetylation, acylation. 
ADP-ribosylation, amidation, covalent attachment of flavin, covalent attachment of a 
heme moiety, covalent attachment of a nucleotide or nucleotide derivative, covalent 

10 attachment of a lipid or lipid derivative, covalent attachment of phosphotidylinositol, 
cross-lmking, cyclization, disulfide bond formation, demethylation, formation of 
covalent cross-links, formation of cysteine, formation of pyroglutamate, formylation, 
ganuna-caiboxylation, glycosylation, GPI anchor formation, hydroxylation, 
iodination, methylation, myristoylation, oxidation, pegylation, proteolytic processing, 

15 phosphorylation, prenylation, racemization, selenoylation, sulfation, transfer-RNA 
mediated addition of amino acids to proteins such as arginylation, and ubiquitination. 
(See, for instance, PROTEINS - STRUCTURE AND MOLECULAR PROPERTIES. 
2nd Ed., T. E. Creighton, W. H. Freeman and Company, New York (1993); 
POSTTRANSLATIONAL COVALENT MODIHCATION OF PROTEINS, B. C. 

20 Johnson. Ed., Academic Press. New York, pgs. 1-12 (1983); Seifter et al., Meth 
Enzymol 182:626-646 (1990); Rattan et al., Ann NY Acad Sci 663:48-62 (1992).) 

"SEQ ID NO:X" refers to a polynucleotide sequence while "SEQ ID NO: Y" 
refers to a polypeptide sequence, both sequences identified by an integer specified in 
Table 1. 

25 "A polypeptide having biological activity" refers to polypeptides exhibiting 

activity similar, but not necessarily identical to, an activity of a polypeptide of the 
present invention, including mature forms, as measured in a particular biological 
assay, with or without dose dependency. In the case where dose dependency does 
exist, it need not be identical to that of the polypeptide, but rather substantially similar 

30 to the dose-dependence in a given activity as compared to the polypeptide of the 
present invention (i.e.. the candidate polypeptide wUl exhibit greater activity or not 
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more than about 25-fold less and, preferably, not more than about tenfold less 
activity, and most preferably, not more than about three-fold less activity relative to 
the polypeptide of the present invention.) 

Many proteins (and translated DNA sequences) contain regions where the 
amino acid composition is highly biased toward a small subset of the available 
residues. For example, membrane spanning domains and signal peptides (which are 
also membrane spanning) typically contain long stretches where Leucme (L), Valine 
(V), Alanine (A), and Isoleucine (I) predominate. Poly-Adenosine tracts (polyA) at 
the end of cDNAs appear in forward translations as poly-Lysine (poly-K) and poly- 
Phenylalanine (poly-F) when the reverse complement is translated. These regions are 
often referred to as "low complexity" regions. 

Such regions can cause database similarity search programs such as BLAST to 
find high-scoring sequence matches that do not imply true homology. The problem is 
exaceriiated by the fact that most weight matrices (used to score the alignments 
generated by BLAST) give a match between any of a group of hydrophobic amino 
acids (L,V and I) that are commonly found in certain low complexity regions almost 
as high a score as for exact matches. 

In order to compensate for this, BLASTX.2 (version 2.0a5MP-WashU) 
employs two filters ("seg" and "xnu") which "mask" the low complexity regions in a 
particular sequence. These filters parse the sequence for such regions, and create a 
new sequence in which the amino acids in the low complexity region have been 
replaced with the character "X". This is then used as tfie input sequence (sometimes 
referred to herein as "(Jueiy" and/or "Q") to (tit BLASTX program. While tiiis 
regime helps to ensure tiiat high-scoring matches represent true homology, tiiere is a 
negative consequence in that the BLASTX program uses the query sequence that has 
been masked by die filters to draw alignments. 

Thus, a stretch of "X"s in an alignment shown in the following application 
does not necessarily indicate tiiat either the underiying DNA sequence or the 
translated protein sequence is unknown or uncertain. Nor is the presence of such 
stretches meant to indicate that die sequence is identical or not identical to die 
sequence disclosed in the alignment of die present invention. Such stretches may 
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simply indicate that the BLASTX program masked amino acids in that region due to 
the detection of a low complexity region, as defined above. In all cases, the reference 
sequence(s) (sometimes referred to herein as "Subject", "Sbjct", and/or "S") indicated 
in the specification, sequence table (Table 1), and/or the deposited clone is (are) the 
definitive embodiment(s) of the present invention, and should not be construed as 
limiting the present invention to the partial sequence shown in an alignment, unless 
specifically noted otherwise herein. 

PolYPPclgQtides and Polvnentides of thi> Tnvpnt^ ft n 

FEATURES OF PROTEIN ENCODED BY GENE NO: 1 

The computer algorithm BLASTX has been used to determine that the 
translation product of this gene shares sequence homology with, as a non-limiting 
example, the sequence accessible through the following database accession no. 
gnllPIDIel288398 (aU informaUon available through the recited accession number is 
incorporated herein by reference) which is described therein as "6-phosphofructo-2- 
kinase [Homo sapiens]." A partial alignment demonstrating the observed homology is 
shown inunediately below. 

>gnI|PID|el288398 (AJ005577) 6-phosphofructo-2-)cinase [Homo sapiens] 

>gnl I PID 1 61288398 (AJ005577) 6-phosphof ructo-2-kinase [Homo 

sapiens) 

Length = 504 

Plus Strand HSPs: 

Score = 131 (46.1 bits). Expect = 2.4e-18, Sum P(3) = 2.4e-18 
Identities = 26/26 (100%), Positives = 26/26 (100%), Frame = +1 

Q: 343 VPDATNTTRERRDMILNFAEQNSFKV 420 

VFDATNTTRERREMILNFAEQNSFKV 
S: 125 VFDATNTTRERRDMILNFAEQNSFKV 150 

Score = 115 (40.5 bits), Eacpect = 2.4e-18, Sum P(3) = 2.4e-18 
Identities = 23/24 (95%), Positives = 24/24 (100%), Frame = +2 

Q: 137 RQGALVALEDVKAYLTEENGQIAV 208 

+QCALVALEDVKAYLTEEMGQIAV 
S: 102 KQCALVALEnVKAYLTEENGQIAV 125 

Score = 98 (34.5 bits). Expect = 2.4e-18, Sum P(3) = 2 4e-18 
Identities = 19/20 (95%), Positives = 20/20 (100%), Frame = +1 

Q: 766 QVPFVESVCDDPDVIAANIL 825 
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+VFFVESVCDDPDVIAANIL 
149 KVFFVESVCDDPDVIAANIL 168 



The segments of gnllPIDIe 1288398 that arc shown as "S" above are set out in 
5 the sequence listing as SEQ ID NO. 105,SEQ ID NO. 107 and SEQ ID NO. 109. 
Based on the structural similarity these homologous polypeptides arc expected to 
share at least some biological activities. Such activities arc known in the art, some of 
which arc described elsewherc hercin. Assays for determining such activities arc also 
known in the art, some of which have been described elsewherc hercin. 
10 Prcfened polypeptides of the invention comprise a polypeptide having 

the amino acid sequence set out in the sequence listing as SEQ ID NO. 1 06,SEQ ID 
NO. 108 and/or SEQ ID NO. 1 10 which correspond to the "Q" sequences in the 
alignment shown above (gaps introduced in a sequence by the computer arc. of 
course, removed). 

15 It has been discovered that this gene is expressed primarily in the following 

tissues/cDNA libraries: Human Primary Breast Cancer and to a lesser extent in 
Human Neutrophil; Primary Dendritic Cells, lib 1 ; H. Leukocytes, normalized cot 500 
B; Human Pituitary, rc-excision; Soares aduh brain N2b4HB55Y; Human Fetal 
Kidney; human ovarian cancer. Human Hypothalmus,Schizophrenia; Spinal cord; 

20 Human T-Cell Lymphoma; Human Substantia Nigra; Human Placento; Colon Tumor 
n; Human B Cell Lymphoma; Activated T.ceIl(12h)yThiouridine-rc-excision; Human 
Endometrial Tumor, Keratinocyte; Soares fetal liver spleen INFLS and Soarcs infant 
brain INIB. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 
25 58 as residues: Arg-47 to Lys-52. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 1 1 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
30 excluded from the scope of the present invention. To list every related sequence 

would be cumbersome. Accordingly, preferably excluded from the present invention 
arc one or morc polynucleotides comprising a nucleotide sequence described by the 



wo 00/58468 



10 



PCT/US00/0752d 



general fonnula of a-b, where a is any integer between 1 to 1355 of SEQ ID NO: 1 1 , b 
is an integer of 15 to 1369, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO: 1 1 , and where b is greater than or equal to a 
+ 14. 

5 

FEATURES OF PROTEIN ENCODED BY GENE NO: 2 

It has been discovered that this gene is expressed primarily in the foUowuig 
tissues/cDNA libraries: Soares_multiple_sclerosis_2NbHMSP; HEL cell line; Human 
Neutrophil, Activated; and Nine Week Old Early Stage Human. 

10 Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 

59 as residues: Lys-7 to Glu- 1 8. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 12 and may have been publicly available prior to conception of 

15 the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1428 of SEQ ID NO: 12, b 

20 is an integer of 15 to 1442, where both a and b correspond to the positions of 

nucleotide residues shown in SEQ ID NO: 12, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 3 
25 The computer algorithm BLASTX has been used to determine that the 

translation product of this gene shares sequence homology with, as a non-limiting 
example, the sequence accessible through the following database accession no. 
gill 644368 (all information available through the recited accession number is 
incorporated herein by reference) which is described therein as "ninjurinl [Homo 
30 sapiens]." A partial alignment demonstrating the observed homology is shown 
immediately below. 
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>gi 1 1644368 ninjurinl [Homo sapiens] >gi| 3077899 ninjurin [Hoino sapiens] 
^ >sp|Q92982|Q92982 NINJORINI. >gi|2833651 (AF029251) ninjurin 

sapiens] {SUB 1-25) 
Length = 152 

Plus Strand HSPs: 



Score = 240 (84.5 bits). Expect = 4.1e-22, Sum P(2) = 4.1e-22 
Identities = 46/46 (100%), Positives = 46/46 (100%). Frame = +2 

Q: 1964 PARWGHIWGPINNmHyASKKSAAESMLDIALLHANASQLKAVVEQ^ 2101 

PARWGW!U^GPIN^n^OTASKKSAAESMLD^ALLMANASQLKAVVEQG 
S: 26 PARWGWIUJGPIN\rtlHYASKKSAAESMLDIALLMANASQLra 71 

Score = 59 (20.8 bits), Es^ect = 4.1e-22, Sum P(2) = 4.1e-22 
Identities = 15/32 (46%), Positives = 15/32 (46%), Frame = +1 

Q: 2098 GPQFAFYXXXXXXXXXXXXXQIGVGVLSSSLV 2193 

GP FAPy QIGVGVL LV 

S: 71 GPSFAPYVPLWLISISLVLQIGVGVLLIFLV 102 



The segments of gil 1644368 that are shown as "S" above are set out in the 
sequence lisUng as SEQ ID NO. 1 1 1 and SEQ ID NO. 1 13. Based on the structural 
similarity these homologous polypeptides are expected to share at least some 
biological activities. Such activities are known in the art. some of which are described 
elsewhere herein. Assays for determining such activities are also known in the art, 
some of which have been described elsewhere herein. 

Preferred polypeptides of the invention comprise a polypeptide having the 
amino acid sequence set out in the sequence listing as SEQ ID NO. 1 12 and/or SEQ 
ID NO. 1 14 which correspond to the "Q** sequences in the alignment shown above 
(gaps introduced in a sequence by the computer are, of course, removed). 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Human Neutrophil, Activated; Activated T-Cell 
(12hs)/rhiouridinc labelledEco and to a lesser extent in stomach cancer (human); 
pBMC stimulated w/ poly 1/C; Human Neutrophil; Epitiiehal-TNFa and INF induced 
and Human Fetal Brain. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible tiirough sequence databases. Some of these sequences are 
related to SEQ ID NO: 13 and may have been publicly avaUable prior to conception of 
the present mvention. Preferably, such related polynucleotides are specifically 
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excluded firom the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 2647 of SEQ ID NO: 13, b 
5 is an integer of 1 5 to 266 1 , where both a and b correspond to the positions of 

nucleotide residues shown in SEQ ID NO: 1 3. and where b is greater than or equal to a 
+ 14. 



FEATURES OF PROTEIN ENCODED BY GENE NO: 4 
10 It has been discovered that this gene is expressed primarily in the following 

lissues/cDNA libraries: Human Neutrophil. Activated; Rejected Kidney, lib 4; and 
Human B Cell Lymphoma. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
15 related to SEQ ID NO: 14 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
20 general formula of a-b, where a is any integer between 1 to 980 of SEQ ID NO: 14, b 
is an integer of 15 to 994, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO: 14, and where b is greater than or equal to a 
+ 14. 



25 FEATURES OF PROTEIN ENCODED BY GENE NO: 5 

It has been discovered that this gene is expressed primarily in Activated 
Human Neutrophils. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
30 related to SEQ ID NO: 1 5 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
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excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 779 of SEQ ID NO: 15, b 
5 is an integer of 15 to 793, where both a and b correspond to the positions of 

nucleotide residues shown in SEQ ID NO:15, and where b is greater than or equal to a 
+ 14. 



FEATURES OF PROTEIN ENCODED BY GENE NO: 6 
10 The computer algorithm BLASTX has been used to determine that the 

translation product of this gene shares sequence homology with, as a non-limiting 
example, the sequence accessible through the following database accession no. 
gil2148924 (all information available through the recited accession number is 
incorporated herein by reference) which is described therein as "helicase like protein 
15 2 [Homo sapiens]." A partial alignment demonstrating the observed homology is 
shown immediately below. 



20 



40 



DEAD 



>gi|2148924 helicase like protein 2 (Homo sapiens] >gi|3523150 <AF061337) 



box RNA helicase DDX3 [Homo sapiens] >sp 1 0005711 DDX3_HUHAN 

DEAD BOX 



PROTEIN 3 (HELI CASE-LIKE PROTEIN 2) (HLP2) . 
>sp|G3523150|G3523150 

DEAD BOX RNA HELICASE DDX3. 
25 Length = 662 

Plus Strand HSPs: 

Score = 575 (202.4 bits). Expect = 3.6e-104, Sum P(2) = 3.6e-104 
Identities = 110/112 (98%), Positives = 111/112 (99%), Frame = +3 

Q: 693 RELFSGGNTGINFEKYDDIPN^TGNNCPPHIESFSDVEMGEIIMGNIELTRYTRPTPVQ 872 
+ELFSGGNTGINFEKYDDIPVEATGNNCPPHIESFSDVEMGEIIMGNIELTRYTRPTPVQ 
2j ^- QELFSGGNTGINFEKYDDIPVEATGNNCPPHIESFSDVEMGEIIMGNIELTRYTRPTPVQ 207 

Q: 873 KHAIPIIKEKRDLMACAQTGSGKTAAFLLPILSQIYSDGPGEALRAMKENER 1028 

KHAIPIIKEKRDLMACAQTGSGKTAAFLLPILSQIYSDGPGEALRAMKEN R 
S: 208 KHAIPIIKEKRDLMACAQTGSGKTAAFLLPILSQIYSDGPGEALRAMKENGR 259 



Score = 483 (170.0 bits). Expect = 3.6e-104, Sum P(2) = 3.6e-104 
Identities = 97/151 (64%), Positives = 98/151 (64%), Frame = +1 



Q: 169 MSHVAVENAIX5LDQQFAXLDLNSSDNQSGGSTASKGRYIPPHLRNREATKGFYXXXXXXX 348 
MSHVAVENALGLDQQFA LDLNSSDNQSGGSTASK6RYIPPHLRNREATKGFY 
1 MSHWAVENALGLDCXJFAGLDLNSSDNQSGGSTASKGRYIPPHLRNREATKGFYDKDSSGW 60 

Q: 349 XXXXXXXAYXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXIGSRGDRSGPGKFE 528 
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S: 61 SSSKDKDAYSSFGSRSDSRGKSSPFSDRGSGSRGRFDDRGRSDyiXSIGSRGDRSOFGKFE 120 

Q: 529 RG(aiSRWCDKSDEDDWSKPLPPSERLEQ*VF 621 

RGOISRWCDKSOEDDWSKPLPPSERLEQ *F 
St 121 RGOISRWCDKSOEDOWSKPLPPSERLBQELF 151 

The segments of gil2148924 that are shovwi as "S" above are set out in the 
sequence listing as SEQ ID NO. 1 15 and SEQ ID NO. 1 17. Based on the structural 
similariQr these homologous polypeptides are expected to share at least some 
biological activities. Such activities are known in tiie art, some of which are described 
elsewhere herein. Assays for determining such activities are also known in die art, 
some of which have been described elsewhoe herein. 

Preferred polypeptides of the invention comprise a polypeptide having the 
amino acid sequence set out in the sequence listing as SEQ ID NO. 116 and/or SEQ 
ID NO. 1 18 which correspond to die "Q" sequences in Uie alignment shown above 
(gaps infroduced in a sequence by tiie computer are. of course, removed). 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Human Osteoblasts II and to a lesser extent in Human Adult 
Small Intestine: Primary Dendritic cells,frac 2; Human Neutrophil, Activated; Human 
Amygdala; Monocyte activated; Human Bone Marrow, treated; Human Testes; Bone 
Marrow CeU Line (RS4,1 1); Keratinocyte; Human 8 Week Whole Embryo and 
Primary Dendritic Cells, lib 1. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of tiiese sequences are 
related to SEQ ID NO: 16 and may have been publicly avaUable prior to conception of 
Uie present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from die present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1322 of SEQ ID NO: 16, b 
is an integer of 15 to 1336. where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO: 16, and where b is greater than or equal to a 
+ 14. 
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FEATURES OF PROTEIN ENCODED BY GENE NO: 7 

The computer algorithm BLASTX has been used to detennine that the 
translation product of this gene shares sequence homology with, as a non-limiting 
5 example, the sequence accessible through the following database accession no. 
gil403460 (all information available through the recited accession number is 
incorporated herein by reference) which is described therein as "transfonnation- 
related protein [Homo sapiens]." A partial alignment demonstrating the observed 
homology is shown immediately below. 

10 

>gi 1 403460 trans formation- related protein (Homo sapiens] 
Length = 368 

Minus Strand HSPs: 

Score = 149 (52.5 bits). Expect = 1.3e-16, Sum P(2) = 1.3e-16 
Identities = 30/46 (65%), Positives = 34/46 (73%), Frame = -3 

Q: 2206 RQSLSLSPRLECSGTISAH*QXXXXGFNQFFCLSLPSSWDYRRMPP 2069 

R SL LSPRLEC+G I AH + GF +F CLSLPSSWDYR +PP 
S: 2 RLSL-LSPRLECNOULAHCKLRLPGFKRFSCLSLPSSWDYRHVPP 46 

The segment of gil403460 that is shown as "S" above is set out in the sequence 
listing as SEQ ID NO. 1 19. Based on the structural similarity these homologous 
25 polypeptides are expected to share at least some biological activities. Such activities 
are known in the art, some of which are described elsewhere herein. Assays for 
determining such activities are also known in the art, some of which have been 
described elsewhere herein. 

Preferred polypeptides of the invention comprise a polypeptide having the 
30 amino acid sequence set out in the sequence listing as SEQ ID NO. 120 which 

corresponds to the "Q" sequence in the alignment shown above (gaps introduced in a 
sequence by the computer are, of course, removed). 

When tested against fibroblast cell lines, supematants removed from cells 
containing this gene activated the EGRl assay. Thus, it is likely that this gene 
35 activates fibroblast cells through a signal transduction pathway. Early growth 

response 1 (EGRl) is a promoter associated with certain genes that induces various 



wo 00/58468 



16 



PCT/USOO/07526 



tissues and cell types upon activation, leading the cells to undergo differentiation and 
proliferation. 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Human Neutrophil, Activated, and to a lesser extent in 
5 Healing groin wound, 7.5 hours post incision; Human Activated T-Cells; Macrophage 
(GM-CSF treated) and Neutrophils control, re-excision. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 

64 as residues: Thr-23 to Arg-31, Arg-36 to Ser-45. 

Many polynucleotide sequences, such as EST sequences, are publicly 
10 available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 17 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
15 are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 2239 of SEQ ID NO: 17, b 
is an integer of 15 to 2253, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO: 17, and where b is greater than or equal to a 
+ 14. 

20 

FEATURES OF PROTEIN ENCODED BY GENE NO: 8 

It has been discovered that this gene is expressed primarily in the following 

tissues/cDNA libraries: Human Neutrophil, Activated and to a lesser extent in Human 

Neutrophil; Human epithelioid sarcoma; Human endometrial stromal cells-treated 
25 with estradiol; Thalamus; KMH2; Human Brain, Striatum; Human Uterine Cancer, 

Human Adult Testes, Large Inserts, Reexcision; Human Thymus; Human Placenta 

and Human Fetal Lung III. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 

65 as residues: Ser-3 to Thr-8, Ala- 19 to Ala-25. 

30 Many polynucleotide sequences, such as EST sequences, are publicly 

available and accessible through sequence databases. Some of these sequences arc 
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related to SEQ E) NO: 18 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
5 are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1467 of SEQ ID NO: 18. b 
is an integer of 15 to 1481, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO: 18, and where b is greater than or equal to a 
+ 14. 

10 

FEATURES OF PROTEIN ENCODED BY GENE NO: 9 

The computer algorithm BLASTX has been used to determine that the 
translation product of this gene shares sequence homology with, as a non-limiting 
example, the sequence accessible through the following database accession no. 
15 gil 1 7 1 02 1 6 (all information available through the recited accession number is 

incorporated herein by reference) which is described therein as "unknown [Homo 
sapiens]." A partial alignment demonstrating the observed homology is shown 
immediately below. 



>gi|1710216 un]cnown (Homo sapiens] >sp|Q99770 |Q99770 HYPOTHETICAL 15.4 KD 
PROTEIN. 
Length 139 

Minus Strand HSPs: 

Score = 167 {58.8 bits). Expect = 4.8e-18, Sum P(3) = 4.8e-18 
Identities = 37/57 (64%), Positives = 39/57 (68%), Frame = -3 

Q: 1182 COTJILLGSSDSPASASRVaGITSTHHHAWLIFVFLVETGFHHVGQVGLKLLTSSDPP 1012 

CNL L GSS-I-SPASASRVA6 T A LIFVFL E GFHHV&i- GL L PP 
S: 73 CmCLPGSSNSPASASRVAGTAGTCIWAQLIFVPIAEMGFHHVGRIXSLDLNLVIHP 129 



Score = 52 (18.3 bits), Esqpect = 4.8e-18, Sum P(3) = 4.8e-18 
Identities = 11/15 (73%), Positives = 11/15 (73%), Frame = -1 

Q: 1022 VIHPFWPPKMLRLQA 978 

VIHPP PK L LQA 
S: 125 VIHPPRSPKALGLQA 139 

Score = 47 (16.5 bits). Expect = 4.Be-18, Sum P(3) = 4.8e-18 

Identities = 9/11 (81%), Positives = 9/11 (81%), Frame - -X 



Q: 1214 RLECSGVILAH 1182 
RLECSG I AH 
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S: 62 RLECSGTISAH 72 

The segments of gill710216 that are shown as "S" above arc set out in the 
sequence listing as SEQ ED NO. 121,SEQ ID NO. 123 and SEQ ID NO. 125. 
5 Preferred polypeptides of the invention comprise a polypeptide having the 

amino acid sequence set out in the sequence listing as SEQ ID NO. 122,SEQ ID NO. 
124 and/or SEQ ID NO. 126 which correspond to the "Q" sequences in the alignment 
shown above (gaps introduced in a sequence by the computer are, of course, 
removed). 

10 It has been discovered that this gene is expressed primarily in Activated 

Human Neutrophils. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 
66 as residues: Ser-25 to Lys-32, Pro-42 to Phe-48. 

Many polynucleotide sequences, such as EST sequences, are publicly 

15 available and accessible through sequence databases. Some of these sequences are 

related to SEQ ID NO: 19 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 

20 are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1254 of SEQ ID NO:19, b 
is an integer of 15 to 1268, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO: 19, and where b is greater than or equal to a 
+ 14. 

25 

FEATURES OF PROTEIN ENCODED BY GENE NO: 10 

It has been discovered that this gene is expressed primarily in Activated 
Human Neutrophils. 

Many polynucleotide sequences, such as EST sequences, are publicly 
30 available and accessible through sequence databases. Some of these sequences are 

related to SEQ ID NO:20 and may have been publicly available prior to conception of 
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the present invention. Preferably, such related polynucleotides are specificaUy 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
5 general formula of a-b, where a is any integer between 1 to 1623 of SEQ ID N0:20, b 
is an integer of 15 to 1637, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:20, and where b is greater than or equal to a 
+ 14. 

10 FEATURES OF PROTEIN ENCODED BY GENE NO: 11 

It has been discovered that this gene is expressed primarily in Activated 
Human Neutrophils. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 

15 related to SEQ ID NO:21 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specificaUy 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 

20 general formula of a-b, where a is any integer between 1 to 1422 of SEQ ID NO:21, b 
is an integer of 15 to 1436, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:21, and where b is greater than or equal to a 
+ 14. 

25 FEATURES OF PROTEIN ENCODED BY GENE NO: 12 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Human Neutrophil; and Activated Human Neutrophils. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
30 related to SEQ ID NO:22 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
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excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between I to 860 of SEQ ID NO:22, b 
5 is an integer of 15 to 874, where both a and b correspond to the positions of 

nucleotide residues shown in SEQ ID NO:22, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 13 

10 It has been discovered that this gene is expressed primarily in the following 

tissues/cDNA libraries: Soares infant brain INBB and to a lesser extent in Neutrophils 
control, re-excision; Human Cerebellum; Early Stage Human Brain; Human Adult 
Testes, Large Inserts, Reexcision; Human Testes Tumor, re-cxcision; 12 Week Early 
Stage Human II, Reexcision; normalized infant brain cDNA; Human Testes; H. 

15 Epididiymus, cauda; Soares melanocyte 2NbHM; Soares placenta Nb2HP; Soares 
ovary tumor NbHOT; Stomach cancer (human),re-excision; normalized infant bram 
cDNA; Soares_pregnant_uterus_NbHPU; Human Pancreas Tumor; Bone Marrow 
Stromal Cell, untreated; Soares breast 2NbHBst; Soares_NFL_T_GBC_Sl; human 
tonsils; Osteoblasts; Nine Week Old Early Stage Human; NCLCGAP_Co9; Frontal 

20 Lobe, Dementia; Human Cerebellum, subtracted; Activated T-Cells,12 hrs^- 

excision; Synovial IL-l/TNF stimulated; wilm's tumor. NCLCGAP_GC4; Human 
Umbilical Vein. Reexcision; Apoptotic T-cell; Human Activated T-Cells. re-excision; 
Human Chondrosarcoma; Stratagene lung carcinoma 937218; Stratagene lung 
(#937210); Soares^NbHFB; Colon Carcinoma; Soares breast 3NbHBst; 

25 Soares j)lacentaJto9weeks_2NbHP8to9W; H Macrophage (GM-CSF treated), re- 
excision; Normalized infant brain, Bento Soares; Human Synovial Sarcoma; 
Endothelial cells-control; Human Osteoclastoma; Soares_fetal_heart_NbHH19W; 
Soares_parathyroid_tumor_NbHPA; Soares fetal liver spleen INFLS; Crohn's 
Disease; Human Uterus, normal; NCI_CGAP_Br2; NCLCGAP_Col2; Weizmann 

30 Olfactoiy Epithelium; Human OB MG63 control fraction I; Human (Caco-2) cell line, 
adenocarcinoma, colon, remake; H. Striatum Depression, subt; Human Adult Spleen; 
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Human Colon; Human Aortic Endothelium; H. Epididiymus, caput & coipus; 
Amniotic Cells - TNF induced; Resting T-Cell, re-excision; Human adult small 
intestine^e-excision; Soares_pineal_gland_N3HPG; HEL ceU line; Human 
Epididymus; Human Hypothalamus,schizophrenia, re-excision; Stratagene 
5 cat#9372 12(1 992); Hepatocellular Tumor,re-excision; Hepatocellular Tumor; 
Soares_mulUple_sclerosis_2NbHMSP; H. Kidney Cortex, subtracted; LNCAP 
prostate cell line; Human Frontal Cortex, Schizophrenia; Human Osteosarcoma; 
Human Osteoclastoma, re-excision; H. Meningima. Ml; H. Lymph node breast 
Cancer; Brain Frontal Cortex, re-excision; Human Neutrophil; Fetal Liver, 
10 subtraction H; H. Kidney Medulla, re-excision; CHME Cell Une,treated 5 hrs; 12 
Week Old Early Stage Human. D; Human Ovarian Cancer Reexcision; Merkel Cells; 
Human Adipose; NCI_CGAP_AA1; NCI_CGAP_Co3; Na_CGAP_Ewl; Human 
Activated Monocytes; Ulcerative Colitis; EpiUielial-TNFa and INF induced; 
Hemangiopericytoma; Soares_testis_NHT; Soares_parathyroid_tUmor_NbHPA; 
15 Stratagene HeLa cell s3 9372 1 6; Pancreas Islet Cell Tumor, NCI_CGAP_Lu5; 
NCI_CGAP_Kid5; Fetal Heart; Colon Tumor; 12 Week Old Early Stage Human; 
Human T-Cell Lymphoma; Human Substantia Nigra; Colon Normal II; breast lymph 
node CDNA library; Soares_NFL_T_GBC_Sl; 

Soares_fetaIJiver_spleen_lNFLS_Sl; Human Fetal Lung IE; Bone marrow; Human 
Neutrophil, Activated; Human Adult Pulmonary,re-excision; Activated T-Cell 
(12hs)/Thiouridine labelledEco; Soarcs_testis_NHT; Stratagene lung carcinoma 
937218; Activated T-ceU(12h)/Thiouridine-re-excision; Bone Marrow Cell line 
(RS4,1 1); Keratinocyte and Primary Dendritic CfeUs, lib 1. 

Preferred epitopes include tiiose comprising a sequence shown in SEQ ID NO. 
70 as residues: Pro-57 to VaI-63. Lys-69 to Phe-74. 

Many polynucleotide sequences, such as EST sequences, arc publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:23 and may have been publicly available prior to conception of 
tiie present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from tiie present invention 
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are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 928 of SEQ ID NO:23, b 
is an integer of 15 to 942, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:23, and where b is greater than or equal to a 
5 +14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 14 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Soares_placenta_8to9weeks.2NbHP8to9W; Soares infant 

10 brain INBB and to a lesser extent in Human Neutrophil; Human Neutrophil, 
Activated; Anergic T-cell; Human Osteoclastoma and neutrophils control. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:24 and may have been publicly available prior to conception of 

15 the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1 1 10 of SEQ ID NO:24, b 

20 is an integer of 15 to 1 124, where both a and b correspond to the positions of 

nucleotide residues shown in SEQ ID NO:24, and where b is greater tiian or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 15 
25 It has been discovered that this gene is expressed primarily in the following 

tissues/cDNA libraries: Human Cerebellum and to a lesser extent in Human Colon, 
re-excision; Spleen metastic melanoma; Human Pancreas Tumor; Human Neutrophil, 
Activated; NCLCGAP^GCBl; Endothelial-induced; Activated T-Cell 
(12hs)/Thiouridine labelledEco and neutrophils control. 
30 Many polynucleotide sequences, such as EST sequences, are publicly 

available and accessible tiirough sequence databases. Some of tiiese sequences arc 
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10 



25 



40 



related to SEQ ID NO:25 and may have been publicly avaUable prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1 156 of SEQ ID NO:25, b 
is an integer of 15 to 1 170, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:25, and where b is greater than or equal to a 
+ 14. 



FEATURES OF PROTEIN ENCODED BY GENE NO: 16 

The computer algorithm BLASTX has been used to determine that the 
translation product of this gene shares sequence homology with, as a non-limiting 
example, the sequence accessible through the foUowmg database accession no. 
1 5 gnllPIDIe 1 340344 (all information available through the recited accession number is 
incorporated herein by reference) which is described therein as "(AJ012449) NSl- 
binding protein [Homo sapiens]." A partial alignment demonstrating the observed 
homology is shown inmiediately below. 



20 >gnl|PlD|el340344 (AJ012449) NSl-binding protein [Homo sapiens] 

>sp|E1340344|E1340344 NSl-BINDING PROTEIN. 
Length = 619 

Plus Strand HSPc: 

Score = 594 (209.1 bits). Expect = 9.2e-60, Sum P(2) = 9.2e-60 
Identities = 109/110 (99%), Positives = 110/110 (100%), Frame = +3 

Q- 9 I«QSAVCEI/X;YLYIIGGAESWNCIinVERYNPENimra.IAPMN^^ 188 

I^Q^VCEIXXSYLYIIGGAESWNCIiinTORYOTENN^ 
S: 502 RHQSAVCELGGYLYIIGGAESWNCLNTVERYNPENNTW^ 561 

Q: 189 FVCGGFIX5SHAISCVEMYDPTRNEWKM^O0f^SPRSNAGIAT^ra^ 338 
^- FVCGGFTCSHAISCVEWTOPTRNEWKMMG+OTSPRSNAGIAT^^ 

S: 562 FVCGGFDGSHAISCraiYDPTRNEWKMMGmfrSPRSNAGIATVG^ 611 



Score = 253 (89.1 bits). Expect = 4.8e-20, P = 4.8e-20 
Identities = 46/134 (34%), Positives = 75/134 (55%), Frame = +3 

Q: 9 RHQSAVCEMGYLYIIGGAESWNC--IJmraiYNPENNTWTLIAPMNVARR 182 

R + VC L G LYH-GG++ ♦ L 4- ++P WT AP+N+ R + V L G 
S: 453 RCNAGVCALNGKLYIVGGSDFYGQiraLKNCDVFDPV^ 512 

Q: 183 KLFVCGGKDGSHAISCVEHYDPTRNEVWCMMQaMTS^ 362 
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L++ G6 + + ++ VE Y*P N W ++ M R AG+A + ++ GGFD6+ 
S: 513 VLYIIGGAESVmCLim^YNPEJOmfrLIAPMNVaiWGAGTOVUIl^^ 572 

Q: 363 UnVEVYNLESNEW 404 

++ VE+y+ NEW 
S: 573 ISCVBfyDPTRNEW 586 



The segments of gnllPIDIe 1340344 that arc shown as "S" above are set out in 
the sequence listing as SEQ ID NO. 127 and SEQ ID NO. 129. Based on the 
structural similarity these homologous polypeptides arc expected to share at least 
some biological activities. Such activities are known in tfie art. some of which are 
described elsewhere herein. Assays for determining such activities arc also known in 
the art, some of which have been described elsewherc herein. 

Preferred polypeptides of the invention comprise a polypeptide having the 
amino acid sequence set out in Hit sequence listing as SEQ ID NO. 128 and/or SEQ 
ID NO. 130 which correspond to the "Q" sequences in the alignment shown above 
(gaps introduced in a sequence by the computer are, of course, removed). 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Human Bone Marrow, treated and to a lesser extent in Early 
Stage Human Brain; Human Ovaiy; Human Testes; Human Endometrial Tumor; H. 
Kidney Medulla, re-excision; Synovial Fibroblasts (control); Human Testes, 
Reexcision; Human Placenta; Bone marrow; Human NeuU-ophil, Activated; Colon 
Normal ni; Human fetal heart. Lambda ZAP Express; Hodgkin's Lymphoma D; 
Colon Tumor, Stomach Tumour, Saos2, Dexainediosome Treated; 
Dermatofibrosarcoma Protuberance; Human (HCC) cell line liver (mouse) metastasis, 
remake; Adipocytes,re-excision; Human Tonsils, Lib 2; HEL cell line; Salivary 
Gland. Lib 2; Healing groin wound, 6.5 hours post incision; Stratagene HeLa cell s3 
937216; Human Adipose Tissue, re-excision; Jurkat T-cell Gl phase; Prostate BPH; 
Human umbilical vein endothelial cells, IL-4 induced; NCI_CGAP_Ewl; 
NCI_CGAP_GC5; NCI_CGAP_Pr22; Ulcerative Colitis; Resting T-Cell Library.n; 
Human Substantia Nigra; Smooth muscle, serum treated; Colon Normal II; 12 Week 
Early Stage Human II, Reexcision; Endotiielial-induced; Endothelial cells-control; 
Anergic T-cell; Na_CGAP_Br2; Na_CGAP_ColO; NCI_CGAP_Col2; 
Na_CGAP_Up2; Stratagene hNT neuron (#937233); Spleen, Chronic lymphocytic 
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leukemia; NeutrophDs IL-1 and LPS induced; Osteoblasts; Keratinocyte; Nine Week 
Old Early Stage Human and Scares infant brain INIB. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:26 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides arc specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 7 14 of SEQ ID NO:26, b 
is an integer of 15 to 728, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:26, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 17 

The computer algorithm BLASTX has been used to determine that the 
translation product of this gene shares sequence homology with, as a non-limiting 
example, the sequence accessible through the following database accession no. 
gnllPIDIe3 14281 (all information available through the recited accession number is 
incorporated herein by reference) which is described therein as "Pro^Pol-dUTPase 
polyprotein [Mus musculus]." A partial alignment demonstrating the observed 
homology is shown inmiediately below. 

>gnl|plD|e314281 Pro«Pol-dUTPase polyprotein [Mus musculus) >hbs 1 132484 
fibulin 

gene homolog Cmice, Peptide Partial, 78 aa] [Mus sp.] (SUB 
380-457) ^ ^ ^ 

Length » 1182 
Minus Strand HSPs: 

Score = 200 (70.4 bits). Expect = 4.3e-12, P = 4.3e-12 
Identities = 56/119 (47%), Positives = 66/119 (55%), Frame = -3 

Q: 380 WAFIVKIFVSHVNAHQQVILAERYFNIXX5NRRAHSV---ILVSSFS--XHCCH^ 216 

WA VKIFVSHVNAHQ+V AE FN+Q ++ SV L + H G 

S: 722 WAKDVKIFVSHVNAHQKVTSAEEEFNNQVDKMTI^VDSQTLSPAIPVIAQM^ 781 

Q: 215 K*---PW*QGWRUMAQQHGLPLTKADIJaUTAECPTDQR*RSTPSPQYSIT^ 45 
+ PW AQQHGLPLTKADLA A A+C Q+ + T SP+Y G 
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S: 782 RDGGYPW ^AQQHGLPLTKADIATAAADCQICQQQKPTLSPRYCTIPRGDQPAT 833 

Q: 44 QWQVDW 24 

WQVDYV 
5: 834 WWQVDYV 840 

The segment of gnllPIDIe3 14281 that is shown as "S" above is set out in the 
sequence listing as SEQ ID NO. 131. Based on the structural shnilarity these 
homologous polypeptides are expected to share at least some biological activities. 
Such activities are known in the art, some of which are described elsewhere herein. 
Assays for determining such activities are also known in the art, some of which have 
been described elsewhere herein. 

Preferred polypeptides of the invention comprise a polypeptide having the 
amino acid sequence set out in the sequence listmg as SEQ ID NO. 132 which 
corresponds to the "Q" sequence in the alignment shown above (gaps introduced in a 
sequence by the computer are, of course, removed). 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Monocyte activated; and Activated Human Neutrophils. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:27 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from tiie scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1 136 of SEQ ID NO:27, b 
is an integer of 15 to 1 150, where both a and b correspond to Uie positions of 
nucleotide residues shown in SEQ ID NO:27, and where b is greater than or equal to a 
+ 14, 

FEATURES OF PROTEIN ENCODED BY GENE NO: 18 

It has been discovered that this gene is expressed primarily in Activated 
Human Neutrophils, re-excision. 
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Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:28 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specificaUy 
5 excluded from the scope of the present invention. To list every related sequence 
would be cumbeisome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1552 of SEQ ID NO:28, b 
is an integer of 15 to 1566. where both a and b correspond to the positions of 
10 nucleotide residues shown in SEQ ID NO:28. and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 19 

It has been discovered that this gene is expressed primarily in the following 
15 tissues/cDNA Ubraries: Spleen metastic melanoma; Human Neutrophil. Activated; 
and Hodgkin's Lymphoma 11. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:29 and may have been publicly available prior to conception of 
20 the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present inv»ition. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1624 of SEQ ID NO:29, b 
25 is an mteger of 15 to 1638, where both a and b correspond to the positions of 

nucleotide residues shown in SEQ ID NO:29, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 20 
30 It has been discovered that this gene is expressed primarily in the following 

tissues/cDNA libraries: Human NeutrophU, Activated; and activated Monocytes. 
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Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 
77 as residues: G]u-26 to His-31. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
5 related to SEQ ID NO:30 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
10 generalformulaofa-b, where a is any integer between 1 to921 of SEQIDNO:30,b 
is an integer of 15 to 935, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:30, and where b is greater than or equal to a 
+ 14. 

15 FEATURES OF PROTEIN ENCODED BY GENE NO: 21 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Synovial hypoxia-RSF subtracted; Human Stomach,rc- 
excision; NCLCGAP^GCB 1 ; Synovial hypoxia; Human Prostate; 
Soares_pregnant_uterus.NbHPU; Soares_multiple_sclerosis_2NbHMSP; T-Cell 

20 PHA 24 hrs; Hemangiopericytoma; Human T-Cell Lymphoma; Human Substantia 
Nigra; Endothelial-induced; Soares_NhHMPu_Sl; Human B Cell Lymphoma; 
neutrophils control; Human 8 Week Whole Embryo. 

Many polynucleotide sequences, such as EST sequences, arc publicly 
available and accessible through sequence databases. Some of these sequences arc 

25 rclated to SEQ ID NO:3 1 and may have been publicly available prior to conception of 
the present invention. Preferably, such rclated polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 

30 general formula of a-b, where a is any integer between 1 to 614 of SEQ ID NO:3 1, b 
is an integer of 15 to 628, where both a and b correspond to the positions of 
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nucleotide residues shown in SEQ ID NO:31, and where b is greater than or equal to a 
+ 14. 



FEATURES OF PROTEIN ENCODED BY GENE NO: 22 
5 It has been discovered that this gene is expressed primarily in neutrophils 

control. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 
79 as residues: Ser-17 to Ser-23. 

Many polynucleotide sequences, such as EST sequences, are publicly 

10 available and accessible through sequence databases. Some of these sequences arc 
related to SEQ ID NO:32 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 

15 are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 396 of SEQ ID NO:32, b 
is an integer of 15 to 410, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:32, and where b is greater than or equal to a 
+ 14. 

20 

FEATURES OF PROTEIN ENCODED BY GENE NO: 23 

It has been discovered that this gene is expressed primarily in neutrophils 
control. 

Many polynucleotide sequences, such as EST sequences, are publicly 
25 available and accessible through sequence databases. Some of these sequences are 

related to SEQ ID NO:33 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
30 are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 901 of SEQ ID NO:33, b 
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is an integer of 15 to 915. where both a and b conespond to the positions of 
nucleotide residues shown in SEQ ID NO:33, and where b is greater than or equal to a 
+ 14. 

5 FEATURES OF PROTEIN ENCODED BY GENE NO: 24 

It has been discovered that this gene is expressed primarily in neutrophils 
control. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 

10 related to SEQ ID NO:34 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of tiic present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 

15 general formula of a-b, where a is any integer between 1 to 1 395 of SEQ ID NO;34, b 
is an integer of 15 to 1409, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:34, and where b is greater tiian or equal to a 
+ 14. 

20 FEATURES OF PROTEIN ENCODED BY GENE NO: 25 

It has been discovered that this gene is expressed primarily in neutrophils 
control. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 
82 as residues: Trp-31 to Arg-39, Ala-50 to Trp.57, Lys«83 to Leu-93. Pro-103 to 
25 Gly.113. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible tiu-ough sequence databases. Some of these sequences are 
related to SEQ ID NO:35 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
30 excluded from the scope of the present invention. To list every related sequence 

would be cumbersome. Accordingly, preferably excluded from the present invention 
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are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1 142 of SEQ ID NO:35, b 
is an integer of 15 to 1 156, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:35, and where b is greater than or equal to a 
5 +14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 26 

It has been discovered that this gene is expressed primarily in neutrophils 
control. 

10 Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 

83 as residues: HiS'38 to Asn-49. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:36 and may have been publicly available prior to conception of 

15 the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1286 of SEQ ID NO:36. b 

20 is an integer of 15 to 1300, where both a and b correspond to the positions of 

nucleotide residues shown in SEQ ID NO:36, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 27 
25 It has been discovered that this gene is expressed primarily in neutrophils 

control. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:37 and may have been publicly available prior to conception of 
30 the present invention. Preferably, such related polynucleotides are specifically 
excluded from Uie scope of tiie present invention. To list every related sequence 
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would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 950 of SEQ ID NO:37, b 
is an integer of 15 to 964, where both a and b correspond to the positions of 
5 nucleotide residues shown in SEQ ID NO:37. and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 28 

It has been discovered that this gene is expressed primarily in neutrophils 
10 control. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:38 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 

15 excluded from the scope of the present invention. To list every related sequence 

would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1096 of SEQ ID NO:38, b 
is an integer of 15 to 1 1 10, where both a and b correspond to the positions of 

20 nucleotide residues shown in SEQ ID NO:38, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 29 

The computer algorithm BLASTX has been used to determine tfiat the 

25 U^slation product of this gene shares sequence homology with, as a non-limiting 
example, the sequence accessible through the following database accession no. 
gnllPIDIe290318 (all information available through the recited accession number is 
incorporated herein by reference) which is described therein as "axonemal dynein 
heavy chain [Homo sapiens]." A partial alignment demonsmiling the observed 

30 homology is shown inunediately below. 
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>gnl|PlD|e2903X8 axonemal dynein heavy chain (Homo sapiens] 
>sp 1 000437 1 000437 

AXONEMAL DYNEIN HEAVY CHAIN (FRAOflENT) . 
Length = 177 

Plus Strand HSPs: 

Score = 206 (72.5 bits). Expect = 5.5e-16, P = 5.5e-16 
10 Identities = 43/60 (71%), Positives = 44/60 (73%), Frame = +2 

Q- 323 OVEVLXXXXXXXXXXXXXXXMCLKTPIFEGTELSLNPTRAVFITMNPCT 502 

*VEVL RKLKTFIFEGTELSLNPT AVFITMNPGYAGRAELPDNLK 

S: 59 EVEVLSVWIQQILSIQQAIIIUCLKTFIFBGTELSLNPTCAVFITMNPCT 118 

15 The segment of gnllPIDIe29031 8 that is shown as "S" above is set out in the 

sequence listing as SEQ ID NO. 133. Based on the structural similarity these 
homologous polypeptides are expected to share at least some biological activities. 
Such activities are known in the art, some of which are described elsewhere herein. 
Assays for determining such activities are also known in the art, some of which have 

20 been described elsewhere herein. 

Preferred polypeptides of the invention comprise a polypeptide having the 
amino acid sequence set out in the sequence listing as SEQ ID NO. 134 which 
corresponds to the "Q*' sequence in the alignment shown above (gaps introduced in a 
sequence by the computer arc, of course, removed). 

25 It has been discovered that tiiis gene is expressed primarily in neutrophils 

control. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of tiiese sequences are 
related to SEQ ID NO:39 and may have been publicly available prior to conception of 

30 the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from tiie present invention 
are one or more polynucleotides comprising a nucleotide sequence described by die 
general formula of a-b, where a is any integer between 1 to 625 of SEQ ID NO:39, b 

35 is an integer of 15 to 639, where both a and b correspond to the positions of 

nucleotide residues shown in SEQ ID NO:39, and where b is greater than or equal to a 
+ 14. 



wo 00/58468 



34 



PCTAJSOO/07526 



FEATURES OF PROTEIN ENCODED BY GENE NO: 30 

It has been discovered that this gene is expressed primarily in neutrophils 
control. 

Preferred epitopes include those comprisuig a sequence shown in SEQ ID NO. 
5 87 as residues: Pro-9 to Pro-14. 

Many polynucleotide sequences, such as EST sequences, arc publicly 
available and accessible through sequence databases. Some of these sequences arc 
related to SEQ ID NO:40 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
10 excluded from the scope of the present invention. To list every related sequence 

would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 11 83 of SEQ ID NO:40, b 
is an integer of 15 to 1 197, where both a and b correspond to the positions of 
15 nucleotide residues shown in SEQ ID NO:40, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 31 

It has been discovered that this gene is expressed primarily in neutrophils 
20 control. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 
88 as residues: Asn- 14 to Glu-24. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 

25 related to SEQ ID NO:41 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 

30 general formula of a-b, where a is any integer between 1 to 622 of SEQ ID N0:41, b 
is an integer of 15 to 636, where both a and b correspond to the positions of 
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nucleotide residues shown in SEQ ID NO:41. and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 32 
5 It has been discovered that this gene is expressed primarily in neutrophils 

control. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences arc 
related to SEQ ID NO:42 and may have been publicly available prior to conception of 

10 the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1098 of SEQ ID NO:42, b 

15 is an integer of 15 to 1 112, where both a and b correspond to the positions of 

nucleotide residues shown in SEQ ID NO:42, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 33 
20 It has been discovered that this gene is expressed primarily in neutrophils 

control. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:43 and may have been publicly available prior to conception of 

25 the present invention. Preferably, such related polynucleotides are specifically 
excluded fix)m the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 404 of SEQ ID NO:43, b 

30 is an integer of IS to 41 8, where both a and b coirespond to the positions of 
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nucleotide residues shown in SEQ ID NO:43, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 34 

It has been discovered that this gene is expressed primarily in neutrophils 

control. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 
91 as residues: Gly-50 to Thr-63. 

Many polynucleotide sequences, such as EST sequences, arc publicly available and 
accessible through sequence databases. Some of these sequences are related to SEQ 
ID NO:44 and may have been publicly available prior to conception of the present 
invention. Preferably, such related polynucleotides are specifically excluded from the 
scope of the present invention. To list eveiy related sequence would be cumbersome. 
Accordingly, preferably excluded from the present invention are one or more 
polynucleotides comprising a nucleotide sequence described by the general formula 
of a-b, where a is any integer between 1 to 745 of SEQ ID NO:44, b is an integer of 
15 to 759, where both a and b correspond to the positions of nucleotide residues 
shown in SEQ ID NO:44, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 35 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: and neutrophils control. 

When tested against Jurkat E cell lines, supernatants removed from cells 
containing this gene activated the GAS assay. Thus, it is likely that this gene activates 
T- cells through the Jak-STAT signal transduction pathway. The gamma activating 
sequence (GAS) is a promoter element found upstream of many genes which are 
involved in the Jak-STAT pathway. The Jak-STAT pathway is a large, signal 
transduction pathway involved in the differentiation and proliferation of cells. 
Therefore, activation of the Jak-STAT pathway, reflected by the binding of tiie GAS 
element, can be used to indicate proteins involved in the proliferation and 
differentiation of cells. 
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Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:45 and may have been publicly avaUable prior to conception of 
the present invention. Preferably, such related polynucleotides arc specifically 
5 excluded from the scope of the present invention. To list cvciy related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1426 of SEQ ID NO:45, b 
is an integer of 15 to 1440, where both a and b correspond to the positions of 
10 nucleotide residues shown in SEQ ID NO:45, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 36 

It has been discovered that this gene is expressed primarily in neutrophils 

15 control. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 
93 as residues: Phe-21 to His-29, Arg-35 to Lys-42. 

Many polynucleotide sequences, such as EST sequences, arc publicly 
available and accessible through sequence databases. Some of these sequences arc 

20 related to SEQ ID NO:46 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 

25 general formula of a-b, where a is any integer between 1 to 947 of SEQ ID NO:46. b 
is an integer of 15 to 961, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:46, and where b is greater than or equal to a 
+ 14. 



30 



FEATURES OF PROTEIN ENCODED BY GENE NO: 37 
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The computer algorithm BLASTX has been used to determine that the 
translation product of this gene shares sequence homology with, as a non-limiting 
example, the sequence accessible through the following database accession no. 
gil2580578 (all information available through the recited accession number is 
5 incorporated herein by reference) which is described therein as -(AF000996) 
ubiquitous TPR motif, Y isoform [Homo sapiens].- A partial alignment 
demonstrating the observed homology is shown immediately below. 



>gi 1 2580578 (AF000996) ubiquitous TPR motif. Y isoform (Homo sapiens] 
Length = 1079 

Plus Strand HSPs: 

Score = 202 (71.1 bits). Expect = 2.6e-12, P = 2.6e-12 
Identities = 46/73 (63%), Positives = 48/73 (65%). Frame = +1 

Q: 106 QPLPPRFKRSSHHSPYNS*DYRCLPPyPANFCIFSRDGSRYVAQAGLELLTSSDLPTLAS 285 

QP PP FKR SH S NS +YR LP P NFCIF G +V QA LELLTS L AS 
S: 1007 QPPPPGFKRFSHLSLPNSWNYRHLPSCPTNFCIFVETGFHHVGQACLELLTSGGLLASAS 1066 

Q: 286 QSAGITGVCHDAR 324 

QSAGITGV K AR 
S: 1067 QSAGITCVSHHAR 1079 



25 The segment of gil2580578 that is shown as "S" above is set out in the 

sequence listing as SEQ ID NO. 135. 

Prcferred polypeptides of the invention comprise a polypeptide having the 
amino acid sequence set out in the sequence listing as SEQ ID NO. 136 which 
corresponds to the "Q" sequence in the alignment shown above (gaps introduced in a 

30 sequence by the computer are, of course, removed). 

It has been discovered that this gene is expressed primarily in neutrophils 
control. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
35 related to SEQ ID NO:47 and may have been publicly available prior to concepUon of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
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general formula of a-b, where a is any integer between 1 to 1160 of SEQ ID NO:47, b 
is an integer of IS to 1 174, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:47, and where b is greater than or equal to a 
+ 14. 

5 

FEATURES OF PROTEIN ENCODED BY GENE NO: 38 

It has been discovered that this gene is expressed primarily in neutrophils 
control. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 
10 95 as residues: Lys-25 to Pro-32. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:48 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
15 excluded from the scope of the present invention. To list every related sequence 

would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1925 of SEQ ID NO:48, b 
is an integer of 15 to 1939, where both a and b correspond to the positions of 
20 nucleotide residues shown in SEQ ID NO:48, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 39 

It has been discovered that this gene is expressed primarily in the following 
25 tissues/cDNA libraries: neutrophils control; Human Cerebellum and to a lesser extent 
in Human Pituitary, subtracted VD; Human Pituitary, subtracted; Human Adrenal 
Gland Tumor; Neutrophils IL-1 and LPS induced; Stratagene pancreas (#937208) and 
Primary Dendritic Cells, lib 1. 

Prefered polypeptides of the invention comprise or alternatively consist of the 
30 following amino acid sequences: 

MLPWGCGCCSRI^DARUjWALIXTLRCSPVWGAAPDHQMLTWVCGCCS 
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RLSGAHHGLWVIiPWRCSPRGVGTAPGCQMLACGCGRCSRLYDAHLWLW 
VlXQTmCSLGWGAAPGHRMLAWECGCCSRL^DAHLGVQGAVPGCQI^ 
WGCGCCSGI^DSHLCVWVLLRAVRCSPGWGAVKGCQMLAWGCGCC^ 
SDARLGACVLLHGFRCSPGGMGPAPGGQML (SEQ ID NO: ) and 
5 MGYGCCYLI^DAHLGVWAIiRAVRCSPVAVGAALDSTMLTCGCGCCSRQS 
DAHLGLWVLLQVIGCSPGSWAAPGCmiLTWGCRVLFQAVRCSPGGVGAAP 
GCQILTCACGCCCGIJSDAHLGLWVLLKAWCSPGVVGAAPFGQMLAWGRV 
CCSMGSDARLEVWVLLREVRCS (SEQ ID NO: ). Polynucleotides encoding 
these polypeptides are also encompassed by the invention. 

10 Many polynucleotide sequences, such as EST sequences, are publicly 

available and accessible through sequence databases. Some of these sequences arc 
related to SEQ ID NO:49 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 

15 would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 717 of SEQ ID NO:49, b 
is an integer of 15 to 73 1 , where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:49, and where b is greater than or equal to a 

20 + 14. 



FEATURES OF PROTEIN ENCODED BY GENE NO: 40 

It has been discovered that this gene is expressed primarily in neutrophils 
control. 

25 Preferred epitopes include those comprising a sequence shown in SEQ ID NO, 

97 as residues: Pro-1 to Pro-6, Gly-58 to Pro-70, Gly-76 to Cys-83. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:50 and may have been publicly available prior to conception of 

30 the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
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would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1360 of SEQ E) NO:50, b 
is an integer of 15 to 1374, where both a and b correspond to the positions of 
5 nucleotide residues shown in SEQ ID NO:50, and where b is greater than or equal to a 
+ 14. 



FEATURES OF PROTEIN ENCODED BY GENE NO: 41 

The computer algorithm BLASTX has been used to determine that the 

10 translation product of this gene shares sequence homology with, as a non-limiting 
example, the sequence accessible through the following database accession no. 
gil536845 (all information available through the recited accession number is 
incoiporated herein by reference) which is described therein as "retinoblastoma 1 
[Homo sapiens]." A partial alignment demonstrating the observed homology is shown 

IS immediately below. 



>9i|536845 retinoblastoma 1 [Homo sapiens) >pir 1 152233 1 152233 
retinoblastoma 1 

- human >sp|Q92722 |Q92722 RETINOBLASTOMA 1. 
Length = 92 

Minus Strand HSPs: 

Score = 145 (51.0 bits). Expect « 4.5e~09, P = 4.5e-09 
^0 Identities = 30/65 (46%), Positives = 46/65 (70%), Frame = -3 

Q: 290 MRKNELMLRDLWl«iNKRSNALVIGVPERVTKEGGT--ENILKGIMTENFSNL^ 117 
M +NE L-f++W++ KR + +IGVPE +E GT EN L+ 1+ ENF NLA+ N+Q 
3Q S= ^ MNW^SLQEIWDYVKRPHIHLIGVPES-DRENGTKLENTLQDIIQBNFP^^ 59 

Q: 116 QESEQT 99 

QE+++T 
S: 60 QETQRT 65 



35 The segment of gil536845 that is shown as "S" above is set out in the sequence listing 
as SEQ ID NO. 137. Based on the structural similarity these homologous 
polypeptides are expected to share at least some biological activities. Such activities 
are known in the art, some of which are described elsewhere herein. Assays for 
detennining such activities are also known in the art, some of which have been 

40 described elsewhere herein. 
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Piefeired polypeptides of the invention comprise a polypeptide having the 
amino acid sequence set out in the sequence listing as SEQ ID NO. 138 which 
corresponds to the "Q" sequence in the alignment shown above (gaps introduced in a 
sequence by the computer are, of course, removed). 
5 It has been discovered that this gene is expressed primarily in neutrophils 

control. 

Many polynucleotide sequences, such as EST sequences, arc publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:51 and may have been publicly available prior to conception of 

10 the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 986 of SEQ ID NO:51, b 

15 is an integer of 15 to 1000, where both a and b correspond to the positions of 

nucleotide residues shown in SEQ ID N0:51, and where b is greater than or equal to a 
+ 14. 



FEATURES OF PROTEIN ENCODED BY GENE NO: 42 
20 It has been discovered that this gene is expressed primarily in the following 

tissues/cDNA libraries: Soares placenta Nb2HP and to a lesser extent in 
NCLCXJAP.GCBl; Na_CGAP_Lu5; Stratagene colon (#937204); Human B CeU 
Lymphoma; Soares ovaiy tumor NbHOT; Normal Ovaiy, Premenopausal; NTERA2 
teratocarcinoma cell line+retinoic acid (14 days); Human Synovium; 
25 Na.CGAP_Co8; Na^CGAP^GC4; Soares^fetalJung_NbHL19W; Human Colon, 
re-excision; Stromal cell TF274; Hemangiopericytoma; Soares melanocyte 2NbHM; 
and neutrophils control. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
30 related to SEQ ID NO:52 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
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excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 982 of SEQ ID NO:52, b 
5 is an integer of 15 to 996, where both a and b correspond to the positions of 

nucleotide residues shown in SEQ ID NO:52, and where b is greater tiian or equal to a 
+ 14. 



FEATURES OF PROTEIN ENCODED BY GENE NO: 43 
10 It has been discovered that this gene is expressed primarily in neutrophils 

control. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 
100 as residues: Pro-28 to Arg-33. 

Many polynucleotide sequences, such as EST sequences, arc publicly 

15 available and accessible tiu-ough sequence databases. Some of these sequences are 

related to SEQ ID NO:53 and may have been publicly available prior to conception of 
tiie present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of tiie present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 

20 are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1031 of SEQ ID NO:53, b 
is an integer of 15 to 1045, where both a and b correspond to Uie positions of 
nucleotide residues shown in SEQ ID NO:53, and where b is greater than or equal to a 
+ 14. 

25 

FEATURES OF PROTEIN ENCODED BY GENE NO: 44 

It has been discovered that this gene is expressed primarily in neutrophils 
control. 

Many polynucleotide sequences, such as EST sequences, are publicly 
30 available and accessible through sequence databases. Some of these sequences arc 

related to SEQ ID NO:54 and may have been publicly available prior to conception of 
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the present invention. Preferably, such related polynucleotides are specifically 
excluded fi-om the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
5 general formula of a-b, where a is any integer between 1 to 2097 of SEQ ID NO:54, b 
is an integer of 15 to 21 1 1, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:54, and where b is greater than or equal to a 
+ 14. 



10 FEATURES OF PROTEIN ENCODED BY GENE NO: 45 

It has been discovered that this gene is expressed primarily in neutrophils 
control. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 
102 as residues: Gly-29 to Thr-35. 

15 Many polynucleotide sequences, such as EST sequences, are publicly 

available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:55 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides arc specifically 
excluded from the scope of the present invention. To list every related sequence 

20 would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 459 of SEQ ID NO:55, b 
is an integer of 15 to 473, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:55, and where b is greater than or equal to a 

25 +14. 



FEATURES OF PROTEIN ENCODED BY GENE NO: 46 

It has been discovered that this gene is expressed primarily in neuu-ophils 
control. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of diese sequences are 
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related to SEQ ID NO:56 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 988 of SEQ ID NO:56, b 
is an integer of 15 to 1002, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:56, and where b is greater tiian or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 47 

It has been discovered that this gene is expressed primarily in the following 

tissues/cDNA libraries: Fetal Liver, subtraction II; and neutrophils control. 

Preferred epitopes include tiiose comprising a sequence shown in SEQ ID NO. 

104 as residues: His-26 to Ser-32. 

Many polynucleotide sequences, such as EST sequences, are publicly available and 
accessible through sequence databases. Some of these sequences are related to SEQ 
ID NO:57 and may have been publicly available prior to conception of die present 
invention. Preferably, such related polynucleotides are specifically excluded from tfie 
scope of the present invention. To list every related sequence would be cumbersome. 
Accordingly, preferably excluded from the present invention are one or more 
polynucleotides comprising a nucleotide sequence described by the general formula 
of a-b, where a is any integer between 1 to 1089 of SEQ ID NO:57, b is an integer of 
15 to 1 103, where both a and b correspond to the positions of nucleotide residues 
shown in SEQ ID NO:57, and where b is greater tiian or equal to a + 14. 
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Table 1 summarizes the infonnadon conesponding to each "Gene No/* described 
above. The nucleotide sequence identified as "NT SEQ ID NO:X" was assembled 
from partially homologous ("overlapping") sequences obtained from the "cDNA 
clone ID" identified in Table 1 and, in some cases, from additional related DNA 
5 clones. The overlapping sequences were assembled into a single contiguous sequence 
of high redundancy (usually three to five overlapping sequences at each nucleotide 
position), resulting in a final sequence identified as SEQ ID NO:X. 

The cDNA Clone ID was deposited on the date and given the corresponding 
deposit number listed in "ATCC Deposit No:Z and Date." Some of the deposits 
10 contain multiple different clones corresponding to the same gene. "Vector'' refers to 
the type of vector contained in the cDNA Clone ID. 

*Total NT Seq." refers to the total number of nucleotides in the contig 
identified by "Gene No." The deposited clone may contain all or most of these 
sequences, reflected by the nucleotide position indicated as "5* NT of Clone Seq." 
15 and the "3* NT of Clone Seq." of SEQ ID NO:X. The nucleoUde position of SEQ ID 
NO:X of the putative start codon (methionine) is identified as "5* NT of Start Codon." 
Similarly , die nucleotide position of SEQ ID NO:X of the predicted signal sequence 
is identified as "5* NT of First AA of Signal Pep." 

The translated amino acid sequence, beginning with the methionine, is 
20 identified as "AA SEQ ID NO: Y," although other reading frames can also be easily 
translated using known molecular biology techniques. The polypeptides produced by 
these alternative open reading frames are specifically contemplated by the present 
invention. 

The first and last amino acid position of SEQ ID NO:Y of the predicted signal 
25 peptide is identified as "First AA of Sig Pep" and **Last AA of Sig Pep." The 
predicted first amino acid position of SEQ ID NO:Y of the secreted portion is 
identified as "Predicted First AA of Secreted Portion." Finally, the amino acid 
position of SEQ ID NO: Y of the last amino acid in the open reading frame is 
identified as "Last AA of ORF." 
30 SEQ ID NO:X (where X may be any of the polynucleotide sequences 

disclosed in the sequence listing) and the translated SEQ ID NO: Y (where Y may be 
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any of the polypeptide sequences disclosed in the sequence listing) are sufficiently 
accurate and otherwise suitable for a variety of uses well known in the art and 
described further below. For instance, SEQ ID NO:X is useful for designing nucleic 
acid hybridization probes that will detect nucleic acid sequences contained in SEQ ID 
5 NO:X or the cDNA contained in the deposited clone. These probes will also 

hybridize to nucleic acid molecules in biological samples, thereby enabling a variety 
of forensic and diagnostic methods of the invention. SimUarly , polypeptides 
identified fix)m SEQ ID NO: Y may be used, for example, to generate antibodies 
which bind specifically to protems containing the polypeptides and the secreted 

10 proteins encoded by the cDNA clones identified in Table 1 . 

Nevertheless, DNA sequences generated by sequencing reactions can contain 
sequencing errors. The errors exist as misidentified nucleotides, or as insertions or 
deletions of nucleotides in the generated DNA sequence. The erroneously inserted or 
deleted nucleotides cause frame shifts in the reading frames of die predicted amino 

15 acid sequence. In these cases, the predicted amino acid sequence diverges from the 
actual amino acid sequence, even though the generated DNA sequence may be greater 
than 99.9% identical to the actual DNA sequence (for example, one base insertion or 
deletion in an open reading frame of over 1000 bases). 

Accordingly, for those applications requiring precision in the nucleotide 

20 sequence or the amino acid sequence, the present invention provides not only the 
generated nucleotide sequence identified as SEQ ID NO:X and the predicted 
translated amino acid sequence identified as SEQ ID NO:Y, but also a sample of 
plasmid DNA containing a human cDNA of the invention deposited with the ATCC, 
as set forth in Table I. The nucleotide sequence of each deposited clone can readily 

25 be determined by sequencing the deposited clone in accordance with known methods. 
The predicted amino acid sequence can then be verified from such deposits. 
Moreover, the amino acid sequence of the protein encoded by a particular clone can 
also be directly determined by peptide sequencing or by expressing the protein in a 
suitable host cell containing the deposited human cDNA. collecting the protein, and 

30 determining its sequence. 
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The present invention also relates to the genes corresponding to SEQ ID 
NO:X, SEQ ID NO: Y, or the deposited clone. The corresponding gene can be 
isolated in accordance with known methods using the sequence information disclosed 
herein. Such methods mclude preparing probes or primers from the disclosed 
5 sequence and identifying or ampUfying the corresponding gene from appropriate 
sources of genomic material. 

Also provided in the present invention arc allelic variants, orthologs, and/or 
species homologs. Procedures known in the art can be used to obtain full-length 
genes, allelic variants, splice variants, full-length coding portions, orthologs, and/or 

10 species homologs of genes corresponding to SEQ ID NO:X, SEQ ID NO:Y, or a 
deposited clone, usuig information from the sequences disclosed herein or tiie clones 
deposited witii die ATCC. For example, aUelic variants and/or species homologs may 
be isolated and identified by making suitable probes or primers from the sequences 
provided herein and screening a suitable nucleic acid source for allelic variants and/or 

IS the desired homologue. 

The polypeptides of Uie invention can be prepared in any suitable manner. 
Such polypeptides include isolated naturally occurring polypeptides, recombinanUy 
produced polypeptides, synthetically produced polypeptides, or polypeptides 
produced by a combination of these metiiods. Means for preparing such polypeptides 

20 are well understood in the art 

The polypeptides may be in tiie form of tiie secreted protein, including the 
mature form, or may be a part of a larger protein, such as a fusion protein (see below). 
It is often advantageous to include an additional amino acid sequence which contams 
secretory or leader sequences, pro-sequences, sequences which aid in purification , 

25 such as multiple histidine residues, or an additional sequence for stability during 
recombinant production. 

The polypeptides of tiie present invention are preferably provided in an 
isolated form, and preferably are substantially purified. A recombinantly produced 
version of a polypeptide, including the secreted polypeptide, can be substantially 

30 purified using techniques described herein or otiierwise known in the art, such as, for 
example, by tiie one-step metiiod described in Smitii and Johnson, Gene 67:31-40 
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(1988). Polypeptides of the invention also can be purified from natural, synthetic or 
recombinant sources using techniques described herein or otherwise known in the art. 
such as, for example, antibodies of the invention raised against the secreted protein. 
The present invention provides a polynucleotide comprising, or alternatively 
5 consisting of, the nucleic acid sequence of SEQ ID NO:X, and/or a cDNA contained 
in ATCC deposit Z. The present invention also provides a polypeptide comprising, or 
alternatively, consisting of, the polypeptide sequence of SEQ ID NO: Y and/or a 
polypeptide encoded by the cDNA contained in ATCC deposit Z. Polynucleotides 
encoding a polypeptide comprising, or alternatively consisting of the polypeptide 
10 sequence of SEQ ID NO: Y and/or a polypeptide sequence encoded by the cDNA 
contained in ATCC deposit Z are also encompassed by the invention. 

The present invention also encompasses mature forms of the polypeptide 
having the polypeptide sequence of SEQ ID NO:Y and/or the polypeptide sequence 

15 encoded by the cDNA in a deposited clone. Polynucleotides encoding the mature 

forms (such as, for example, the polynucleotide sequence in SEQ ID NO:X and/or the 
polynucleotide sequence contained in the cDNA of a deposited clone) are also 
encompassed by the invention. According to the signal hypothesis, proteins secreted 
by mammalian cells have a signal or secrctaiy leader sequence which is cleaved from 

20 the mature protein once export of the growing protein chain across the rough 

endoplasmic reticulum has been initiated Most mammalian cells and even insect 
cells cleave secreted proteins with the same specificity. However, in some cases, 
cleavage of a secreted protein is not entirely uniform, which results in two or more 
mature species of the protein. Further, it has long been known that cleavage 

25 specificity of a secreted protein is ultimately determined by the primary structure of 
the complete protein, that is, it is inherent in the amino acid sequence of the 
polypeptide. 

Methods for predicting whether a protein has a signal sequence, as well as the 
cleavage point for that sequence, are available. For instance, tiie method of 
30 McGeoch, Virus Res. 3:271-286 (1985), uses tiie information from a short N-terminal 
charged region and a subsequent uncharged region of the complete (uncleaved) 
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protein. The method of von Heinje, Nucleic Acids Res. 14:4683-4690 (1986) uses the 
information from the residues surrounding the cleavage site, typically residues -13 to 
+2, where +1 indicates the amino terminus of the secreted protein. The accuracy of 
predicting the cleavage points of known mammalian secretory proteins for each of 
5 these methods is in the range of 75-80%. (von Heinje. supra.) However, the two 
methods do not always produce the same predicted cleavage point(s) for a given 
protein. 

In the present case, the deduced amino acid sequence of the secreted 
polypeptide was analyzed by a computer program called SignalP (Henrik Nielsen et 

10 al.. Protein Engineering 10: 1-6 (1997)), which predicts the cellular location of a 

protein based on the amino acid sequence. As part of this computational prediction of 
localization, the methods of McGeoch and von Heinje arc incorporated. The analysis 
of the amino acid sequences of the secreted proteins described herein by this program 
provided the results shown in Table 1. 

15 As one of ordinary skill would appreciate, however, cleavage sites sometimes 

vary from organism to organism and cannot be predicted with absolute certainty. 
Accordingly, the present invention provides secreted polypeptides having a sequence 
shown in SEQ ID NO:Y which have an N-terminus beginning within 5 residues (i.c., 
+ or - 5 residues) of the predicted cleavage point. Similarly, it is also recognized that 

20 in some cases, cleavage of the signal sequence from a secreted protein is not entirely 
uniform, resultmg in more than one secreted species. These polypeptides, and die 
polynucleotides encoding such polypeptides, arc contemplated by the prcsent 
invention. 

Morcovcr. the signal sequence identified by the above analysis may not 
25 necessarily predict the naturally occurring signal sequence. For example, the 

naturally occurring signal sequence may be fiirther upstream from the predicted signal 
sequence. However, it is likely that the predicted signal sequence will be capable of 
directing the secreted protein to the ER. Nonetheless, the present invention provides 
the mature prolem produced by expression of the polynucleotide sequence of SEQ ID 
30 NO:X and/or the polynucleotide sequence contained in the cDNA of a deposited 
clone, in a mammalian cell (e.g., COS ceUs, as desribed below). These polypeptides. 
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and the polynucleotides encoding such polypeptides, are contemplated by the present 
invention. 

PpiYnwIwtid^ Md PQlYpgptitf g Variants 
S The present uivention is directed to variants of the polynucleotide sequence 

disclosed in SEQ ID NO:X, the complementary strand thereto, and/or the cDNA 
sequence contained in a deposited clone. 

The present invention also encompasses variants of the polypeptide sequence 
disclosed in SEQ ID NO: Y and/or encoded by a deposited clone. 

10 "Variant" refers to a polynucleotide or polypeptide differing from the 

polynucleotide or polypeptide of the present invention, but retaining essential 
properties thereof. Generally, variants are overall closely similar, and, in many 
regions, identical to the polynucleotide or polypeptide of the present invention. 
The present invention is also directed to nucleic acid molecules which 

15 comprise, or alternatively consist of, a nucleotide sequence which is at least 80%, 
85%. 90%, 95%, 96%, 97%, 98% or 99% identical to, for example, the nucleotide 
coding sequence in SEQ ID NO:X or the complementary strand thereto, the 
nucleotide coding sequence contained in a deposited cDNA clone or the 
complementary strand thereto, a nucleotide sequence encoding the polypeptide of 

20 SEQ ID NO: Y, a nucleotide sequence encoding the polypeptide encoded by the 
cDNA contained in a deposited clone, and/or polynucleotide fragments of any of 
these nucleic acid molecules (e.g., those fragments described herein). 
Polynucleotides which hybridize to these nucleic acid molecules under stringent 
hybridization conditions or lower stringency conditions are also encompassed by the 

25 invention, as are polypeptides encoded by these polynucleotides. 

The present invention is also directed to polypeptides which comprise, or 
alternatively consist of, an amino acid sequence which is at least 80%, 85%, 90%, 
95%, 96%, 97%, 98%, 99% identical to, for example, the polypeptide sequence 
shown in SEQ ID NOrY, the polypeptide sequence encoded by the cDNA contained 

30 in a deposited clone, and/or polypeptide fragments of any of these polypeptides (e.g., 
those fragments described herein). 
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By a nucleic acid having a nucleotide sequence at least, for example, 95% 
"identical" to a reference nucleotide sequence of the present invention, it is intended 
that the nucleotide sequence of the nucleic acid is identical to the reference sequence 
except that the nucleotide sequence may include up to five point mutations per each 
5 100 nucleotides of the reference nucleotide sequence encoding the polypeptide. In 
other words» to obtain a nucleic acid having a nucleotide sequence at least 95% 
identical to a reference nucleotide sequence, up to 5% of the nucleotides in the 
reference sequence may be deleted or substituted with another nucleotide, or a 
number of nucleotides up to 5% of the total nucleotides in the reference sequence may 

10 be inserted into the reference sequence. The query sequence may be an entire 

sequence shown inTable 1, the ORF (open reading frame), or any fragment specified 
as described herein. 

As a practical matter, whether any particular nucleic acid molecule or 
polypeptide is at least 80%, 85%, 90%, 95%, 96%, 97%, 98% or 99% idenUcal to a 

15 nucleotide sequence of the presence invention can be determined conventionally 
using known computer programs. A preferred method for determimng the best 
overall match between a query sequence (a sequence of the present invention) and a 
subject sequence, also referred to as a global sequence alignment, can be determined 
using the FASTDB computer program based on the algorithm of Brutlag et al. (Comp. 

20 App, Biosci. 6:237-245(1990)). Li a sequence alignment the query and subject 
sequences are both DNA sequences. An RNA sequence can be compared by 
converting U's to T's. The result of said global sequence alignment is in peixrent 
identity. Preferred parameters used in a FASTDB alignment of DNA sequences to 
calculate percent identiy are: Matrix=Unitary, k-tuple=4, Mismatch Penalty=:l, 

25 Joining Penalty=30, Randomization Group Length=0, Cutoff Score= 1 , Gap 

Penalty=:5, Gap Size Penalty 0.05, Window Size=500 or the lenght of the subject 
nucleotide sequence, whichever is shorter. 

If the subject sequence is shorter than the query sequence because of 5* or 3' 
deletions, not because of internal deletions, a manual correction must be made to the 

30 results. This is because the FASTDB program does not account for 5* and 3' 

truncations of the subject sequence when calculatmg percent identity. For subject 
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sequences truncated at the 5' or 3' ends, relative to the query sequence, the percent 
identity is corrected by calculating the number of bases of the queiy sequence that arc 
5' and 3' of the subject sequence, which arc not matched/aligned, as a percent of the 
total bases of the query sequence. Whether a nucleotide is matched/aligned is 
5 determined by rcsults of the FASTDB sequence alignment. This percentage is then 
subtracted from the percent identity, calculated by the above FASTDB program using 
the specified parameters, to arrive at a final percent identity score. This corrected 
score is what is used for the purposes of the present invention. Only bases outside the 
5* and 3' bases of the subject sequence, as displayed by the FASTDB alignment, 

10 which arc not matched/aligned with the query sequence, are calculated for the 
purposes of manually adjusting the percent identity score; 

For example, a 90 base subject sequence is aligned to a 100 base query 
sequence to determine percent identity. The deletions occur at the 5* end of the 
subject sequence and therefore, the FASTDB alignment does not show a 

15 matched/alignment of the fir§t 10 bases at 5' end. The 10 unpaired bases represent 
10% of the sequence (number of bases at the 5' and 3' ends not matched/total number 
of bases in the query sequence) so 10% is subtracted from the percent identity score 
calculated by the FASTDB program. If the remaining 90 bases were perfectly 
matched the final percent identity would be 90%. In another example, a 90 base 

20 subject .sequence is compared with a 100 base query sequence. This time the 

deletions are internal deletions so that there are no bases on the 5* or 3* of the subject 
sequence which arc not matched/aligned with the query. In this case the percent 
identity calculated by FASTDB is not manually corrected. Once again, only bases 5* 
and 3' of the subject sequence which are not matched/aligned with the query sequence 

25 are manually corrected for. No other manual corrections are to made for the purposes 
of the present invention. 

By a polypeptide having an amino acid sequence at least, for example, 95% 
"identical" to a query amino acid sequence of the present invention, it is intended that 
the amino acid sequence of the subject polypeptide is identical to the query sequence 

30 except that the subject polypeptide sequence may include up to five amino acid 
alterations per each 100 amino acids of the query amino acid sequence. In other 
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words, to obtain a polypeptide having an amino acid sequence at least 95% identical 
to a query amino acid sequence, up to 5% of the amino acid residues in the subject 
sequence may be inserted, deleted, (indels) or substituted with another amino acid. 
These alterations of the reference sequence may occur at the amino or carboxy 
5 terminal positions of the reference amino acid sequence or anywhere between those 
terminal positions, interspersed either individually among residues in the reference 
sequence or in one or more contiguous groups within the reference sequence. 

As a practical matter, whether any particular polypeptide is at least 80%, 85%, 
90%, 95%, 96%. 97%, 98% or 99% identical to, for instance, an amino acid 

10 sequences shown m Table 1 (SEQ ID NO: Y) or to the amino acid sequence encoded 
by cDNA contained in a deposited clone can be determined conventionally using 
known computer programs. A preferred method for determing the best overall match 
between a query sequence (a sequence of the present invention) and a subject 
sequence, also referred to as a global sequence alignment, can be determined using 

1 5 the FASTDB computer program based on the algorithm of Brutlag et al. (Comp. App. 
Biosci. 6:237-245(1990)). In a sequence alignment the query and subject sequences 
are either both nucleotide sequences or both amino acid sequences. The resuk of said 
global sequence alignment is in percent identity. Preferred parameter used in a 
FASTDB amino acid alignment arc: Matrix=PAM 0, k-tuple=2. Mismatch 

20 Penalty=l, Joining Penalty=20, Randomization Group Length=0, Cutoff Scorc=l, 
Window Size=sequence length. Gap Penalty=5, Gap Size Penalty=0.05, Window 
Size=500 or the length of the subject amino acid sequence, whichever is shorter. 

If the subject sequence is shorter than the query sequence due to N- or C- 
terminal deletions, not because of internal deletions, a manual correction must be 

25 made to the results. This is because the FASTDB program does not account for N- 
and C-terminal truncations of the subject sequence when calculating global percent 
identity. For subject sequences truncated at the N- and C-termini, relative to the 
query sequence, the percent identity is corrected by calculating the number of residues 
of the query sequence that are N- and C-terminal of the subject sequence, which are 

30 not matched/aligned with a coiresponding subject residue, as a percent of the total 
bases of the query sequence. Whether a residue is matched/aligned is determined by 
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results of the FASTDB sequence alignment. This percentage is then subtracted from 
the percent identity, calculated by the above FASTDB program using the specified 
parameters, to arrive at a final percent identity score. This final percent identity score 
is what is used for the purposes of the present invention. Only residues to the N- and 
5 C-termini of the subject sequence, which are not matched/aligned with the query 
sequence, are considered for the purposes of manually adjusting the percent identity 
score. That is, only query residue positions outside the farthest N- and C-terminal 
residues of the subject sequence. 

For example, a 90 amino acid residue subject sequence is aligned with a 100 

10 residue query sequence to determine percent identity. The deletion occurs at the N- 
terminus of the subject sequence and therefore, the FASTDB alignment does not 
show a matching/alignment of the first 10 residues at the N-terminus. The 10 
unpaired residues represent 10% of the sequence (number of residues at the N- and C- 
termini not matched/total number of residues in the query sequence) so 10% is 

15 subtracted from the percent identity score calculated by the FASTDB program. If the 
remaining 90 residues were perfectly matched the final percent identity would be 
90%. In another example, a 90 residue subject sequence is compared with a 100 
residue query sequence. This time the deletions are internal deletions so tiiere arc no 
residues at the N- or C-termini of Uie subject sequence which are not matched/aligned 

20 with the query. In this case the percent identity calculated by FASTDB is not 

manually corrected. Once again, only residue positions outside die N- and C-terminal 
ends of the subject sequence, as displayed in die FASTDB alignment, which arc not 
matched/aligned with the query sequnce are manually corrected for. No oUier manual 
corrections are to made for the purposes of the present invention. 

25 The variants may contain alterations in the coding regions, non-coding 

regions, or both. Especially preferred are polynucleotide variants containing 
alterations which produce silent substitutions, additions, or deletions, but do not alter 
the properties or activities of the encoded polypeptide. Nucleotide variants produced 
by silent substitutions due to the degeneracy of the genetic code are preferred. 

30 Moreover, variants in which 5-10, 1-5, or 1-2 amino acids are substituted, deleted, or 
added in any combination are also preferred. Polynucleotide variants can be produced 
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for a variety of reasons, e.g„ to optimize codon expression for a particular host 
(change codons in the human mRNA to those prefened by a bacterial host such as E. 
coli). 

Naturally occurring variants are called "allelic variants," and refer to one of 
5 several alternate forms of a gene occupying a given locus on a chromosome of an 
organism. (GenesII,Lewin,B.,ed.,JohnWiley& Sons, New York (1985)0 These 
allelic variants can vary at either the polynucleotide and/or polypeptide level and are 
included in the present invention. Alternatively, non-natorally occurring variants may 
be produced by mutagenesis techniques or by direct synthesis. 

10 Using known methods of protein engineering and recombinant DNA 

technology, variants may be generated to improve or alter the characteristics of the 
polypeptides of the present invention. For instance, one or more amino acids can be 
deleted from the N-terminus or C-terminus of the secreted protein without substanUal 
loss of biological ftmction. The authors of Ron et al., J. Biol. Chem. 268: 2984-2988 

15 (1993), reported variant KGF proteins having heparin binding activity even after 

deleting 3, 8, or 27 amino-terminal amino acid residues. Similarly, Interferon gamma 
exhibited up to ten times higher activity after deleting 8-10 amino acid residues from 
the carboxy terminus of this protein. (Dobeli et al., J. Biotechnology 7: 199-216 
(1988).) 

20 Moreover, ample evidence demonstrates that variants often retain a biological 

activity similar to that of the namrally occurring protein. For example, Gayle and 
coworkers (J. Biol. Chem 268:22105-221 1 1 (1993)) conducted extensive mutational 
analysis of human cytokine IL-la. They used random mutagenesis to generate over 
3,500 individual IL-la mutants that averaged 2.5 amino acid changes per variant over 

25 the entire length of the molecule. Multiple mutations were examined at every 

possible amino acid position. The investigators found that "[mjost of the molecule 
could be altered with little effect on either [binding or biological activity]." (See, 
Abstract.) In fact, only 23 unique amino acid sequences, out of more than 3,500 
nucleotide sequences examined, produced a protein that significantly differed in 

30 activity from wild-type. 
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Furthermore, even if deleting one or more amino acids from the N-tenninus or 
C-terminus of a polypeptide results in modification or loss of one or more biological 
functions, otiier biological activities may still be retained. For example, the ability of 
a deletion variant to induce and/or to bind antibodies which recognize tiie secreted 
5 form will likely be retained when less than the majority of the residues of the secreted 
form are removed fix>m the N-terminus or C-terminus. Whether a particular 
polypeptide lacking N- or C-terminal residues of a protein retains such immunogenic 
activities can readily be determined by routine methods described herein and 
otherwise known in the art. 

10 Thus, the invention further includes polypeptide variants which show 

substantial biological activity. Such variants include deletions, insertions, 
inversions, repeats, and substitutions selected according to general rules known in tiie 
art so as have litUe effect on activity. For example, guidance concerning how to make 
phenotypically silent amino acid substitutions is provided in Bowie et al.. Science 

15 247: 1306-1310 (1990), wherein tfie authors indicate that there are two main strategies 
for studying the tolerance of an amino acid sequence to change. 

The first strategy exploits the tolerance of amino acid substitutions by natural 
selection during the process of evolution. By comparing amino acid sequences in 
different species, conserved amino acids can be identified. These conserved amino 

20 acids are likely important for protein function. In contrast, the amino acid positions 
where substitutions have been tolerated by natural selection indicates that these 
positions are not critical for protein function. Thus, positions tolerating amino acid 
substitution could be modified while still maintaining biological activity of the 
protein. 

25 The second strategy uses genetic engineering to introduce amino acid changes 

at specific positions of a cloned gene to identify regions critical for protein function. 
For example, site directed mutagenesis or alanine-scanning mutagenesis (introduction 
of single alanine mutations at every residue in the molecule) can be used. 
(Cunningham and Wells, Science 244:1081-1085 (1989).) The resulting mutant 

30 molecules can then be tested for biological activity. 
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As the authors state, these two strategies have revealed that proteins are 
surprisingly tolerant of amino acid substitutions. The authors further indicate which 
amino acid changes arc likely to be permissive at certain amino acid positions in the 
protein. For example, most buried (widiin the tertiary stnicture of the protein) amino 
acid residues require nonpolar side chains, whereas few features of surface side chains 
are generally conserved. Moreover, tolerated conservative amino acid substitutions 
involve replacement of the aliphatic or hydrophobic amino acids Ala, Val, Leu and 
Be; replacement of the bydroxyl residues Ser and Thr. replacement of the acidic 
residues Asp and Glu; replacement of the amide residues Asn and Ghi, replacement of 
the basic residues Lys, Arg, and His; replacement of the aromatic residues Phe, Tyr, 
and Trp. and replacement of the small-sized amino acids Ala, Ser, Thr, Met, and Gly, 

Besides conservative amino acid substimtion. variants of the present invention 
include (i) substitutions wiUi one or more of the non-conserved amino acid residues, 
where the substituted amino acid residues may or may not be one encoded by Uie 
genetic code, or (ii) substitution with one or more of amino acid residues having a 
substituent group, or (iii) fusion of the mature polypeptide with another compound, 
such as a compound to increase the stability and/or solubility of the polypeptide (for 
example, polyethylene glycol), or (iv) fusion of the polypeptide with additional amino 
acids, such as, for example, an IgG Fc fusion region peptide, or leader or secretory 
sequence, or a sequence facilitating purification. Such variant polypeptides are 
deemed to be wiUiin tiie scope of those skilled in die art from the teachings herein. 

For example, polypeptide variants containing amino acid substitutions of 
charged amino acids with other charged or neutral amino acids may produce proteins 
with improved characteristics, such as less aggregation. Aggregation of 
pharmaceutical formulations both reduces activity and increases clearance due to the 
aggregate's immunogenic activity. (Pinckaid et al.. Clin. Exp. Immunol. 2:331-340 
(1967); Robbins et al.. Diabetes 36: 838-845 (1987); Cleland et al., Crit. Rev. 
Ther^utic Drug Carrier Systems 10:307-377 (1993).) 

A further embodiment of the invention relates to a polypeptide which 
comprises the amino acid sequence of the present invention having an amino acid 
sequence which contains at least one amino acid substitution, but not more Uian 50 
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amino acid substitutions, even more preferably, not more than 40 amino acid 
substitutions, still more preferably, not more than 30 amino acid substimtions, and 
still even more preferably, not more than 20 amino acid substitutions. Of course, m 
order of ever-increasing preference, it is highly preferable for a peptide or polypeptide 
to have an amino acid sequence which comprises the amino acid sequence of Uie 
present invention, which contains at least one, but not more than 10, 9, 8, 7, 6, 5, 4, 3, 
2 or 1 amino acid substitutions. In specific embodiments, the number of additions, 
substitutions, and/or deletions in tfie amino acid sequence of the present invention or 
fragments tiiereof (e.g., tiie mature form and/or oUier fragments described herein), is 
1-5, 5-10, 5-25. 5-50, 10-50 or 50-150, conservative amino acid substitutions are 
preferable. 



PolYnncleotide and PolvneptidP Fr^g^f .f 

The present invention is also directed to polynucleotide fragments of tiie 

1 5 polynucleotides of the invention. 

In the present invention, a "polynucleotide fragment" refers to a short 
polynucleotide having a nucleic acid sequence which: is a portion of tiiat contained in 
a deposited clone, or encoding the polypeptide encoded by tiie cDNA in a deposited 
clone; is a portion of tiiat shown in SEQ ID NO:X or Uie complementary strand 

20 tiiereto, or is a portion of a polynucleotide sequence encoding tiie polypeptide of SEQ 
ID NO:Y. The nucleotide fragments of flie invention arc preferably at least about 15 
nt. and more preferably at least about 20 nt. still more preferably at least about 30 nt. 
and even more preferably, at least about 40 nt. at least about 50 nt. at least about 75 
nt. or at least about 150 nt in lengUi. A fragment "at least 20 nt in lengtii," for 

25 example, is intended to include 20 or more contiguous bases from tiie cDNA 

sequence contained in a deposited clone or tiie nucleotide sequence shown in SEQ ID 
NO:X. In diis context "about" includes tiie particularly recited value, a value larger 
or smaller by several (5. 4, 3. 2, or 1 ) nucleotides, at eitiier terminus or at both 
termini. These nucleotide fragments have uses tiiat include, but are not limited to, as 

30 diagnostic probes and primers as discussed herein. Of course, larger fragments (e.g., 
50, 150. 500, 600, 2000 nucleotides) are preferred. 
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Moreover, representative examples of polynucleotide fragments of the 
invention, include, for example, fragments comprising, or alternatively consisting of, 
a sequence from about nucleotide number 1-50, 51-100, 101-150, 151-200, 201-250, 
251-300, 301-350, 351-400, 401-450. 451-500. 501-550, 551-600. 651-700. 701-750, 
5 751-800, 800-850, 851-900, 901-950, 951-1000. 1001-1050, 1051-1100, 1101-1150, 
1151-1200, 1201-1250. 1251-1300, 1301-1350, 1351-1400, 1401-1450, 1451-1500, 
1501-1550. 1551-1600, 1601-1650, 1651-1700, 1701-1750, 1751-1800, 1801-1850, 
1851-1900, 1901-1950. 1951-2000, or 2001 to the end of SEQ ID NO:X, or the 
complementary strand thereto, or the cDNA contained in a deposited clone. In this 
10 context "about" includes the particularly recited ranges, and ranges larger or smaUer 
by several (5, 4, 3, 2, or 1) nucleotides, at either terminus or at both termini. 
Preferably, these fragments encode a polypeptide which has biological activity. More 
preferably, these polynucleotides can be used as probes or primers as discussed 
herein. Polynucleotides which hybridize to these nucleic acid molecules under 
1 5 stringent hybridization conditions or lower stringency conditions are also 

encompassed by die invention, as are polypeptides encoded by these polynucleotides. 

hi tile present invention, a "polypeptide fragment" refers to an amino acid 
sequence which is a portion of tiiat contained in SEQ ID NO: Y or encoded by Uie 
cDNA contained in a deposited clone. Protein (polypeptide) fragments may be "ftee- 
20 standing," or comprised witiiin a larger polypeptide of which tiie fragment forms a 
part or region, most ineferably as a single contmuous region. Representative 
examples of polypeptide fragments of tfie invention, include, for example, fragments 
comprising, or alternatively consisting of, from about amino acid number 1-20, 21-40, 
41-60, 61-80, 81-100, 102-120, 121-140, 141-160, or 161 to tiie end of tiie coding 
25 region. Moreover, polypqitide fragments can be about 20, 30, 40, 50, 60. 70, 80, 90, 
100, 1 10, 120, 130, 140, or 150 amino acids in length. In tiiis context "about" 
includes tiie particularly recited ranges or values, and ranges or values larger or 
smaller by several (5, 4. 3. 2, or 1) amino acids, at either extreme or at botii extremes. 
Polynucleotides encoding these polypeptides are also encompassed by tiie invention. 
JO Preferred polypeptide fragments include the secreted protein as well as the 

mature form. Further preferred polypeptide fragments include tiie secreted protein or 
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the mature form having a continuous series of deleted residues from the amino or the 
caiboxy terminus, or both. For example, any number of amino acids, ranging from 1- 
60, can be deleted from the amino terminus of either the secreted polypeptide or the 
mature form. Similarly, any number of ammo acids, ranging from 1-30, can be 
5 deleted from the carboxy terminus of the secreted protein or mature form. 

Furthermore, any combination of the above amino and caiboxy terminus deletions arc 
preferred. Similarly, polynucleotides encoding these polypeptide fragments are also 
preferred. 

Also preferred are polypeptide and polynucleotide fragments characterized by 

10 structural or functional domains, such as fragments that comprise alpha-helix and 

alpha-helix forming regions, beta-sheet and beta-sheet-forming regions, turn and turn- 
forming regions, coil and coil-forming regions, hydrophilic regions, hydrophobic 
regions, alpha amphipathic regions, beta amphipathic regions, flexible regions, 
surface-forming regions, substrate binding region, and high antigenic index regions. 

15 Polypeptide fragments of SEQ ID NO: Y falling within conserved domains are 
specifically contemplated by the present invention. Moreover, polynucleotides 
encoding these domains are also contemplated. 

Other preferred polypeptide fragments are biologically active fragments. 
Biologically active fragments are those exhibiting activity similar, but not necessarily 

20 identical, to an activity of the polypeptide of the present invention. The biological 
activity of the fragments may include an improved desired activity, or a decreased 
undesirable activity. Polynucleotides encoding these polypeptide fragments are also 
encompassed by the invention. 

Preferably, the polynucleotide fragments of the invention encode a 

25 polypeptide which demonstrates a ftinctional activity. By a polypeptide 

demonstrating a "fiinctional activity*' is meant, a polypepUde capable of displaying 
one or more known ftinctional activities associated with a full-length (complete) 
polypeptide of invention protein. Such functional activities include, but are not 
limited to, biological activity, antigenicity [ability to bind (or compete with a 

30 polypeptide of the invention for binding) to an antibody to the polypeptide of the 

invention], immunogenicity (ability to generate antibody which bmds to a polypeptide 
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of the invention), ability to form multimers with polypeptides of the invention, and 
ability to bind to a receptor or ligand for a polypeptide of the invention. 

The functional activity of polypeptides of the invention, and fragments, 
variants derivatives, and analogs thereof, can be assayed by various methods. 
5 For example, m one embodiment where one is assaying for the ability to bind 

or compete with full-length polypeptide of the invention for binding to an antibody of 
the polypeptide of the invention, various immunoassays known in die art can be used, 
including but not limited to, competitive and non-competitive assay systems using 
techniques such as radiounmunoassays, EUS A (enzyme linked mununosorbent 

10 assay), "sandwich" inmiunoassays, immunoradiometric assays, gel difiusion 
precipitation reactions, immunodiffusion assays, in situ inununoassays (using 
colloidal gold, enzyme or radioisotope labels, for example), western blots, 
precipitation reactions, agglutination assays (e.g., gel agglutination assays, 
hemagglutination assays), complement fixation assays, immunofluorescence assays, 

15 protein A assays, and Immunoelectrophoresis assays, etc. In one embodiment, 

antibody binding is detected by detecting a label on the primary antibody. In another 
embodiment, the primary antibody is detected by delecting binding of a secondary 
antibody or reagent to the primary antibody. In a further embodiment, the secondary 
antibody is labeled. Many means are known in the art for detecting binding in an 

20 inununoassay and are within the scope of the present invention. 

In another embodiment, where a ligand for a polypeptide of the invention 
identified, or the ability of a polypeptide fragment, variant or derivative of the 
invention to multimerize is being evaluated, binding can be assayed, e.g., by means 
well-known in the art, such as, for example, reducing and non-reducing gel 

25 chromatography, protein affinity chromatography, and affinity blotting. See 
generally, Phizicky, E., et al., 1995. Microbiol. Rev. 59:94-123. In another 
embodiment, physiological correlates of binding of a polypeptide of the invention to 
its substrates (signal transduction) can be assayed. 

In addition, assays described herein (see Examples) and otherwise known in 

30 the art may routinely be applied to measure the ability of polypeptides of the 

invention and fragments, variants derivatives and analogs thereof to elicit related 
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biological activity related to that of the polypeptide of the invention (either in vitro or 
in vivo). Other methods will be known to the skilled artisan and are within the scope 
of the invention. 

5 Epitopes and Antibodies 

The present invention encompasses polypeptides comprising, or alternatively 
consisting of, an epitope of the polypeptide having an amino acid sequence of SEQ ED 
NO:Y, or an epitope of die polypeptide sequence encoded by a polynucleotide 
sequence contained in ATCC deposit No. Z or encoded by a polynucleotide tiiat 

10 hybridizes to tiie complement of die sequence of SEQ ID NO:X or contained in 
ATCC deposit No. Z under suingent hybridization conditions or lower stringency 
hybridization conditions as defined supra. The present invention further encompasses 
polynucleotide sequences encoding an epitope of a polypeptide sequence of the 
invention (such as, for example, the sequence disclosed in SEQ ID NO:X), 

15 polynucleotide sequences of the complementary strand of a polynucleotide sequence 
encoding an epitope of the invention, and polynucleotide sequences which hybridize 
to the complementary strand under stringent hybridization conditions or lower 
stringency hybridization conditions defined supra. 

The term "epitopes,*' as used herein, refers to portions of a polypeptide having 

20 antigenic or immunogenic activity in an aninud, preferably a manunal, and most 
preferably in a human. In a preferred embodiment, the present invention 
encompasses a polypeptide comprising an epitope, as well as die polynucleotide 
encoding this polypeptide. An "immunogenic epitope," as used herein, is defined as 
a portion of a protein that elicits an antibody response in an animal, as determined by 

25 any mediod known in the art, for example, by the metiiods for generating antibodies 
described infra. (See, for example, Geysen et al., Proc. Nad. Acad. Sci. USA 
81:3998- 4002 (1983)). The term "antigenic epitope," as used herein, is defined as a 
portion of a protein to which an antibody can immunospecifically bind its antigen as 
determined by any method well known in the art, for example, by the immunoassays 

30 described herein. Inununospecific binding excludes non-specific binding but does not 
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necessarily exclude cross- reactivity with other antigens. Antigenic epitopes need not 
necessarily be immunogenic. 

Fragments which function as epitopes may be produced by any conventional 
means. (See, e.g., Houghten. Proc. NaU. Acad Sci. USA 82:5131-5135 (1985), 
5 further described in U.S. Patent No. 4,631,21 1). 

In the present invention, antigenic epitopes preferably contain a sequence of at 
least 4, at least 5, at least 6, at least 7, more preferably at least 8. at least 9. at least 10, 
at least 1 1, at least 12. at least 13, at least 14, at least 15, at least 20, at least 25, at 
least 30, at least 40, at least 50, and, most preferably, between about 15 to about 30 

10 amino acids. Preferred polypeptides comprising immunogenic or antigenic epitopes 
are at least 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95, or 100 
amino acid residues in length. Additional non-exclusive preferred antigenic epitopes 
include the antigenic epitopes disclosed herein, as well as portions thereof. Antigenic 
epitopes are useful, for example, to raise antibodies, including monoclonal antibodies, 

15 that specifically bind the epitope. Preferred antigenic epitopes include the antigenic 
epitopes disclosed herein, as well as any combination of two, three, four, five or more 
of these antigenic epitopes. Antigenic epitopes can be used as the target molecules in 
immunoassays. (See, for instance, Wilson et al.. Cell 37:767-778 ( 1984); Sutcliffe et 
al.. Science 219:660-666 (1983)). 

20 Similarly, immunogenic epitopes can be used, for example, to induce 

antibodies according to methods well known in the art. (See, for instance, Sutcliffe 
et al., supra; Wilson et al., supra; Chow et al., Proc. Natl. Acad. Sci. USA 82:910- 
914;andBitUeetal., J. Gen. Virol. 66:2347-2354(1985). Preferred immunogenic 
epitopes include the immunogenic epitopes disclosed herein, as well as any 

25 combination of two, three, four, five or more of these inununogenic epitopes. The 
polypeptides comprising one or more immunogenic epitopes may be presented for 
eliciting an antibody response together with a carrier protein, such as an albumin, to 
an animal system (such as rabbit or mouse), or, if the polypeptide is of sufficient 
length (at least about 25 amino acids), the polypeptide may be presented without a 

30 carrier. However, immunogenic epitopes comprising as few as 8 to 10 amino acids 
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have been shown to be sufficient to raise anUbodies capable of binding to, at the very 
least, linear epitopes in a denatured polypeptide (e.g., in Western blotting). 

Epitope-bearing polypeptides of the present invenUon may be used to induce 
antibodies according to methods weU known in the art including, but not limited to, 
5 in vivo immunization, in vitro immunization, and phage display methods. See, e.g., 
Sutcliffeetal., supra; Wilson et al., supra, and Bittie et al., J. Gen. Virol., 66:2347- 
2354 (1985). If in vivo immunization is used, animals may be immunized with free 
peptide: however, anti-peptide antibody titer may be boosted by coupling the peptide 
to a macromolecular carrier, such as keyhole limpet hemacyanin (KLH) or tetanus 

10 toxoid. For instance, peptides containing cysteine residues may be coupled to a 

carrier using a linker such as maleimidobenzoyl- N-hydroxysuccinimide ester (MBS), 
while other peptides may be coupled to carriers using a more general linking agent 
such as ghitaraldehyde. Animals such as rabbits, rats and mice are immunized with 
either free or carrier- coupled peptides, for instance, by intraperitoneal and/or 

1 5 intradermal injection of emulsions containing about 1 00 pg of peptide or carrier 
protein and Freund's adjuvant or any other adjuvant known for stimulating an 
immune response. Several booster injections may be needed, for instance, at 
intervals of about two weeks, to provide a useful titer of anti-peptide antibody which 
can be detected, for example, by EUSA assay using free peptide adsorbed to a solid 

20 .surface. The titer of anti-peptide antibodies in serum from an immunized animal may 
be increased by selection of anti-peptide antibodies, for instance, by adsoiption to the 
peptide on a solid support and elution of tiie selected antibodies acconling to metiiods 
well known in the art. 

As one of skill in tiie art will appreciate, and as discussed above, tte 

25 polypeptides of the present invention comprising an immunogenic or antigenic 

epitope can be fiised to otiier polypeptide sequences. For example, tfie polypeptides 
of die present invention may be fused with the constant domain of immunoglobulins 
(IgA, IgE, IgG. IgM), or portions thereof (CH I , CH2, CH3, or any combination 
Uiereof and portions tiiereoO resulting in chimeric polypeptides. Such fusion protems 

JO may faciUtate purification and may increase half-life in vivo. This has been shown 
for chimeric proteins consisting of tiie first two domains of the human CD4- 
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polypeptide and various domains of the constant regions of the heavy or light chains 
of mammalian immunoglobulins. See, e.g., EP 394,827; Traunecker et al.. Nature, 
331:84-86 (1988). Enhanced dehvery of an antigen across the epithelial barrier to the 
immune system has been demonstrated for antigens (e.g., insulin) conjugated to an 
5 FcRn binding partner such as IgG or Fc fragments (see, e.g., PCT Publications WO 
96/22024 and WO 99/04813). IgG Fusion proteins that have a disulfide-linked 
dimeric suructure due to the IgG portion desulfide bonds have also been found to be 
more efficient in binding and neutralizing other molecules than monomeric 
polypeptides or fragments thereof alone. See, e.g., Fountoulakis et al., J. Biochem., 

10 270:3958-3964 (1995). Nucleic acids encoding the above epitopes can also be 

recombined with a gene of interest as an epitope lag (e.g., the hemagglutinin ("HA") 
tag or flag tag) to aid in detection and purification of the expressed polypeptide. For 
example, a system described by Janknecht et al. allows for the ready purification of 
non-denatured fiision proteins expressed in human cell lines (Janknecht et al., 1991, 

15 Proc. Natl. Acad. Sci. USA 88:8972- 897). In this system, the gene of interest is 

subcloned into a vaccinia recombination plasmid such that the open reading frame of 
the gene is u-anslationally fused to an amino-terminal lag consisting of six histidine 
residues. The tag serves as a matrix binding domain for the fusion protein. Extracts 
from cells infected with the recombinant vaccinia virus are loaded onto Ni2+ 

20 nitriloacetic acid-agarose column and histidine-tagged proteins can be selectively 
eluted with imidazole-containing buffers. 

Additional fusion proteins of the invention may be generated through the 
techniques of gene-shuffling, motif-shuffling, exon-shuffling, and/or codon-shuffling 
(collectively referred to as "DNA shuffling"). DNA shufflmg may be employed to 

25 modulate the activities of polypeptides of the invention, such methods can be used to 
generate polypeptides with altered activity, as well as agonists and antagonists of the 
polypeptides. See. generally, U.S. Patent Nos. 5,605,793; 5,81 1,238; 5,830,721; 
5,834,252; and 5,837,458, and Patten et al., Curr. Opinion Biotechnol. 8:724-33 

(1997) ; Harayama, Trends Biotechnol. 16(2):76-82 (1998); Hansson. et al., J. Mol. 
30 Biol. 287:265-76 (1999); and Lorenzo and Blasco, Biotechniques 24(2):308- 13 

(1998) (each of these patents and publications are hereby incorporated by reference in 
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its entirety). In one embodiment, alteration of polynucleotides corresponding to SEQ 
ID NO:X and the polypeptides encoded by these polynucleotides may be achieved by 
DNA shuffling. DNA shuffling involves the assembly of two or more DNA 
segments by homologous or site-specific recombination to generate variation in the 
5 polynucleotide sequence. In another embodiment, polynucleotides of the invention, 
or the encoded polypeptides, may be altered by being subjected to random 
mutagenesis by error-prone PCR, random nucleotide insertion or other methods prior 
to recombination. In another embodiment, one or more components, motifs, sections, 
parts, domains, fragments, etc., of a polynucleotide encoding a polypeptide of the 
10 invention may be recombined with one or more components, motifs, sections, parts, 
domains, fragments, etc. of one or more heterologous molecules. 



Further polypeptides of the invention relate to antibodies and T-cell antigen 

15 receptors (TCR) which inununospecifically bind a polypeptide, polypeptide fragment, 
or variant of SEQ ID NO: Y, and/or an epitope, of the present invention (as 
determined by immunoassays well known in the art for assaying specific antibody- 
antigen binding). Antibodies of the invention include, but are not limited to, 
polyclonal, monoclonal, multispecific, human, humanized or chimeric antibodies, 

20 single chain antibodies. Fab fragments, F(ab') fragments, fragments produced by a 
Fab expression library, anti-idiotypic (anti-Id) anUbodies (including, e.g., anti-Id 
antibodies to antibodies of the invention), and epitope-binding fragments of any of 
the above. The term "antibody," as used herem, refers to immunoglobulin molecules 
and immunologically active portions of immunoglobulin molecules, i.e., molecules 

25 that contain an antigen binding site that inununospecifically binds an antigen. The 
inununoglobulin molecules of the invention can be of any type (e.g., IgG, IgE, IgM, 
IgD, IgA and IgY), class (e.g., IgGl, IgG2, IgG3, IgG4, IgAl and IgA2) or subclass 
of immunoglobulin molecule. 

Most preferably the antibodies are human antigen-binding antibody fragments 

30 of the present invention and include, but are not limited to. Fab, Fab' and F(ab*)2, Fd, 
single-chain Fvs (scFv), single-chain antibodies, disulfide-hnked Fvs (sdFv) and 
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ftagments comprising either a VL or VH domain. Antigen-binding antibody 
fragments, including single-chain antibodies, may comprise the variable region(s) 
alone or in combination with the entirety or a portion of the following: hinge region, 
CHI, CH2, and CH3 domains. Also included in the invention are antigen-binding 
5 fragments also comprising any combination of variable region(s) with a hinge region. 
CHI, CH2, and CH3 domains. The antibodies of the invention may be fiom any 
animal origin including birds and mammals. Preferably, the antibodies are human, 
murine (e.g., mouse and rat), donkey, ship rabbit, goat, guinea pig, camel, horse, or 
chicken. As used herein, "human" antibodies include antibodies having the amino 
10 acid sequence of a human immunoglobulin and include antibodies isolated from 
human immunoglobulin libraries or from animals transgenic for one or more human 
immunoglobulin and that do not express endogenous immunoglobulins, as described 
infra and, for example in. U.S. Patent No. 5.939,598 by Kucheriapati et al. 

The antibodies of the present invention may be monospecific, bispecific, 
15 trispecific or of greater multispecificity. MulUspecific antibodies may be specific for 
different epitopes of a polypeptide of the present invention or may be specific for both 
a polypeptide of the present invention as well as for a heterologous epitope, such as a 
heterologous polypeptide or solid support material. See, e.g., PCT publications WO 
93/17715; WO 92/08802; WO 91/00360; WO 92/05793; Tutt. et al., J. Immunol. 
147:60-69 (1991); U.S. Patent Nos. 4.474,893; 4.714,681; 4,925.648; 5,573,920; 
5,601,819; Kostelny et al., J. Immunol. 148:1547-1553(1992). 

Antibodies of the present invention may be described or ^ified in terms of 
the epitope(s) or portion(s) of a polypeptide of the present invention which they 
recognize or specifically bind. The epitope(s) or polypeptide portion(s) may be 
specified as described herein, e.g., by N-terminal and C-terminal positions, by size in 
contiguous amino acid residues, or listed in the Tables and Figures. Antibodies which 
specifically bind any epitope or polypeptide of the present invention may also be 
excluded. Therefore, tiie present invention includes antibodies that specifically bind 
polypeptides of the present invention, and allows for tfie exclusion of the same. 

Antibodies of the present invention may also be described or specified in 
terms of their cross-reactivity. Antibodies that do not bind any other analog. 
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ortbolog, or homolog of a polypeptide of the present invention are included 
Antibodies that bind polypeptides with at least 95%, at least 90%. at least 85%, at 
least 80%, at least 75%. at least 70%, at least 65%. at least 60%, at least 55%, and at 
least 50% identity (as calculated using metiiods known in tiie art and described 
herein) to a polypeptide of the present invention are also included in the present 
invention. In specific embodiments, antibodies of tiie present invention cross-react 
with murine, rat and/or rabbit homologs of human proteins and tiie conesponding 
epitopes thereof. Antibodies that do not bind polypeptides with less tiian 95%, less 
tiian 90%, less tiian 85%, less than 80%, less than 75%, less dian 70%, less tium 65%. 
less tiian 60%. less tiian 55%, and less tiian 50% identity (as calculated using 
metiiods known in tiie art and described herein) to a polypeptide of tiie present 
invention are also included in tiie present invention. In a specific embodiment, tiie 
above-described cross-reactivity is witii respect to any single specific antigenic or 
immunogenic polypeptide, or combination(s) of 2, 3, 4, 5. or more of the specific 
antigenic and/or immunogenic polypeptides disclosed herein. Further included in the 
present invention are antibodies which bind polypeptides encoded by polynucleotides 
which hybridize to a polynucleotide of the present invention under stringent 
hybridization conditions (as described herein). Antibodies of tiie present invention 
may also be described or specified in tenns of their binding affinity to a polypeptide 
of tiie invention. Preferred binding affinities include tiiose witfi a dissociation 
constant or Kd less tiian 5 X IQr- M, la^ H 5 X lO"' M. Iff' M, 5 X 10^ M, 10^ M, 5 
X Iff* M. Iff' M, 5 X 10^ M. lff*M, 5 X 10' M, 10' M. 5 X lff» M. lff« M, 5 X Iff* 
M, lff» M, 5 X Iff'- M. Iff" M. 5 X Iff" M. Iff" M. 5 X Iff" M. '"-'^ M. 5 X Iff" 
M. Iff" M. 5 X Iff" M, Iff'* M, 5 X Iff" M, or Iff" M. 

The invention also provides antibodies tiiat competitively inhibit binding of an 
antibody to an epitope of tiie invention as deteimined by any metiiod known in tiie art 
for determining competitive binding, for example, the immunoassays described 
herein. In preferred embodiments, the antibody competitively inhibits binding to tiie 
epitope by at least 95%, at least 90%, at least 85 %, at least 80%, at least 75%, at least 
70%, at least 60%, or at least 50%. 
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Antibodies of the present invention may act as agonists or antagonists of the 
polypeptides of the present invention. For example, the present invenUon includes 
antibodies which disrupt the receptor/ligand interactions with the polypeptides of the 
invention either partially or fully. Preferrably, antibodies of the present invention 
5 bind an antigenic epitope disclosed herein, or a portion tiiereof. The invention 
features both receptor-specific antibodies and ligand-specific antibodies. The 
invention also features receptor-specific antibodies which do not prevent ligand 
binding but prevent receptor activation. Receptor activation (i.e., signaling) may be 
deteimined by techniques described herein or otherwise known in the art. For 

10 example, receptor activation can be determined by detecting tiie phosphorylation 
(e.g., tyrosine or serineAhreonine) of the receptor or its substrate by 
immunoprecipitation followed by western blot analysis (for example, as described 
supra). In specific embodiments, antibodies are provided that inhibit ligand activity 
or receptor activity by at least 95%, at least 90%, at least 85%. at least 80%, at least 

15 75%, at least 70%. at least 60%, or at least 50% of the activity in absence of die 
antibody. 

The invention also feaUires receptor-specific antibodies which both prevent 
ligand binding and receptor activation as well as antibodies that recognize the 
receptor-ligand complex, and, preferably, do not specifically recognize the unbound 

20 receptor or the unbound ligand. Likewise, included in the invention are neutralizing 
antibodies which bind the ligand and prevent binding of the ligand to the receptor, as 
well as antibodies which bind the ligand, thereby preventing receptor activation, but 
do not prevent die ligand from binding die receptor. Further included in the invention 
are antibodies which activate the receptor. These antibodies may act as receptor 

25 agonists. i,e., potentiate or activate eidier all or a subset of the biological activities of 
the ligand-mediated receptor activation, for example, by inducing dimerization of die 
receptor. The antibodies may be specified as agonists, antagonists or inverse agonists 
for biological activities comprising the specific biological activities of the peptides of 
the invention disclosed herein. The above antibody agonists can be made using 

JO meUiods known in Uie art. See, e.g., PCT publication WO 96/4028 1 ; U.S. Patent No. 
5,81 1,097; Deng et al.. Blood 92(6): 198 1-1988 (1998); Chen et al.. Cancer Res. 
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58(16):3668-3678 (1998); Hairopet al., J. Immunol. 161 (4): 1786- 1794 (1998); Zhu 
et al.. Cancer Res. 58(15):3209-3214 (1998); Yoon et al., J. Immunol. 160(7):3170- 
3179 (1998); Prat et al., J. Cell. Sci. 1 1 l(Pt2):237-247 (1998); Pitard et al., J. 
Immunol. Methods 205(2): 177-190 (1997); Liautard et al.. Cytokine 9(4):233-241 
5 (1997); Carlson et al., J. Biol. Chem. 272( 1 7): 1 1295-1 1301 (1997); Taiyman et al.. 
Neuron 14(4):755-762 (1995); MuUer et al.. Stnicture 6(9): 1 153-1 167 (1998); 
Bartunek et al.. Cytokine 8(l):14-20 (1996) (which are all incorporated by reference 
herein in their entireties). 

Antibodies of the present invention may be used, for example, but not limited 
10 to, to purify, detect, and target the polypeptides of the present invention, including 
both in vitro and in vivo diagnostic and therapeutic methods. For example, the 
antibodies have use in immunoassays for qualitatively and quantitatively measuring 
levels of the polypeptides of the present invention in biological samples. See, e.g., 
Harlow et al.. Antibodies: A Laboratory Manual, (Cold Spring Harbor Laboratory 
15 Press, 2nd ed. 1988) (incorporated by reference herein in its entirety). 

As discussed in more detail below, the antibodies of the present invention may 
be used either alone or in combination with other composition.s. The antibodies may 
further be recombinantly fused to a heterologous polypeptide at the N- or C-terminus 
or chemically conjugated (including covalently and non-covalently conjugations) to 
20 polypeptides or other compositions. For example, antibodies of the present invention 
may be recombinantiy fused or conjugated to molecules useful as labels in detection 
assays and effector molecules such as heterologous polypeptides, drugs, 
radionuclides, or toxins. See, e.g., PCT publications WO 92/08495; WO 91/14438; 
WO 89/12624; U.S. Patent No. 5,314,995; and EP 396,387, 
25 The antibodies of the invention include derivatives that are modified, i.e, by 

die covalent attachment of any type of molecule to the antibody such that covalent 
attachment does not prevent the antibody from generating an anti-idiotypic response. 
For example, but not by way of limitation, the antibody derivatives include 
antibodies that have been modified, e.g., by glycosylalion, acetylation. pegylation, 
30 phosphylaUon, amidation, derivatization by known protecting/blocking groups, 
proteolytic cleavage, linkage to a cellular ligand or other protein, etc. Any of 
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numerous chemical modifications may be carried out by known techniques, 
including, but not limited to specific chemical cleavage, acetylation, formylation, 
metabolic synthesis of tunicamycin. etc. Additionally, the derivative may contain 
one or more non-classical amino acids. 

The antibodies of the present invention may be generated by any suitable 
meUiod known in the art. Polyclonal antibodies to an antigen-of- interest can be 
produced by various procedures well known in the art For example, a polypeptide of 
die invention can be administered to various host animals including, but not limited 
to, rabbits, mice, rats, etc. to induce the production of sera containing polyclonal 
antibodies specific for the antigen. Various adjuvants may be used to increase the 
immunological response, depending on the host species, and include but are not 
limited to, Freund's (complete and incomplete), mineral gels such as aluminum 
hydroxide, surface active substances such as lysolecithin, pluronic polyols, 
polyanions, peptides, oil emulsions, keyhole limpet hemocyanins, dinitrophenol, and 
potentially useful human adjuvants such as BCG (bacille Calmette-Guerin) and 
corynebacterium parvum. Such adjuvants are also well known in the art. 

Monoclonal antibodies can be prepared using a wide variety of techniques 
known in the art including the use of hybridoma, recombinant, and phage display 
technologies, or a combination thereof. For example, monoclonal antibodies can be 
produced using hybridoma techniques including those known in the art and taught, 
for example, in Harlow et al.. Antibodies: A Laboratory Manual, (Cold Spring Harbor 
Laboratory Press, 2nd ed. 1988); Hanunerling, et al., in: Monoclonal Antibodies and 
T-Cell Hybridomas 563-681 (Elsevier, N.Y., 1981) (said references incorporated by 
reference m their entireties). The term "monoclonal antibody" as used herein is not 
limited to antibodies produced through hybridoma technology. The term 
"monoclonal antibody" refers to an antibody that is derived from a single clone, 
including any eukaryotic, prokaryotic, or phage clone, and not the method by which it 
is produced. 

Methods for producing and screening for specific antibodies using hybridoma 
technology are routine and well known in the art and are discussed in detail in the 
Examples (e.g.. Example 16). In a non-limiting example, mice can be immunized 
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with a polypeptide of the invention or a cell expressing such peptide. Once an 
immune response is detected, e.g., antibodies specific for the antigen are detected in 
the mouse serum, the mouse spleen is harvested and splenocytes isolated. The 
splenocytes are then fused by well known techniques to any suitable myeloma cells. 
5 for example cells from cell line SP20 available from the ATCC. Hybridomas arc 
selected and cloned by limited dilution. The hybridoma clones are then assayed by 
methods known in the art for cells that secrete antibodies capable of binding a 
polypeptide of the invention. Ascites fluid, which generally contains high levels of 
antibodies, can be generated by immunizing mice with positive hybridoma clones. 

10 Accordingly, the present invention provides methods of generating 

monoclonal antibodies as well as antibodies produced by the method comprising 
culturing a hybridoma cell secreting an antibody of the invention wherein, preferably, 
the hybridoma is generated by fusing splenocytes isolated from a mouse immunized 
with an antigen of the invention with myeloma cells and then screening the 

15 hybridomas resulting from the fusion for hybridoma clones that secrete an antibody 
able to bind a polypeptide of the invention. 

Antibody fragments which recognize specific epitopes may be generated by 
known techniques. For example. Fab and F{ab*)2 fragments of the invention may be 
produced by proteolytic cleavage of immunoglobulin molecules, using enzymes such 

20 as papain (to produce Fab fragments) or pepsin (to produce F(ab*)2 fragments). 

F(ab*)2 fragments contaui the variable region, the light chain constant region and the 
CHI domain of the heavy chain. 

For example, the antibodies of the present invention can also be generated 
using various phage display methods known in the art. In phage display methods, 

25 functional antibody domains are displayed on the surface of phage particles which 
cany the polynucleotide sequences encoding them. In a particular embodunent, such 
phage can be utilized to display antigen binding domains expressed from a repertoire 
or combmatorial antibody library (e.g., human or murine). Phage expressing an 
antigen binding domain that binds the antigen of interest can be selected or identified 

30 with antigen, e.g., using labeled antigen or antigen bound or captured to a solid 
surface or bead. Phage used in these methods are typically filamentous phage 
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including fd and M13 binding domains expressed from phage with Fab, Fv or 
disulfide stabilized Fv antibody domains recombinantly fused to either the phage 
gene m or gene Vm protein. Examples of phage display methods that can be used to 
make the antibodies of the present invention include those disclosed in Brinkman et 
5 al., J. Immunol. Methods 182:41-50 (1995); Ames et al., J, Immunol. Methods 

184:177-186 (1995); Kettleborough et al.. Eun J. Immunol. 24:952-958 (1994); Persic 
et al.. Gene 187 9-18 (1997); Burton et al.. Advances in Immunology 57:191-280 
(1994); per application No. P(jr/GB91/01 134; PCT publications WO 90/02809; 
WO 91/10737; WO 92/01047; WO 92/18619; WO 93/1 1236; WO 95/15982; WO 

10 95/20401; and U.S. Patent Nos. 5.698.426; 5.223.409; 5.403.484; 5.580.717; 
5.427.908; 5.750.753; 5,821,047; 5.571.698; 5,427,908; 5.516.637; 5.780.225; 
5.658.727; 5,733,743 and 5,969.108; each of which is incoiporated herein by 
reference in its entirety. 

As described in the above references, after phage selection, the antibody 

15 coding regions from the phage can be isolated and used to generate whole antibodies, 
including human antibodies, or any other desired antigen binding fragment, and 
expressed in any desired host, including mammalian cells, msect cells, plant cells, 
yeast, and bacteria, e.g.. as described in detail below. For example, techniques to 
recombinanUy produce Fab, Fab* and F(ab*)2 fragments can also be employed using 

20 methods known in the art such as those disclosed in PCT publication WO 92/22324; 
Mullinax et al., BioTechniques 12(6):864-869 (1992); and Sawai et al., AJRI 34:26- 
34 (1995); and Better et al.. Science 240:1041-1043 (1988) (said references 
incorporated by reference in their entireties). 

Examples of techniques which can be used to produce single-chain Fvs and 

25 antibodies include those described m U.S. Patents 4,946,778 and 5,258,498; Huston 
et al.. Methods in Enzymology 203:46-88 (1991); Shu et al., PNAS 90:7995-7999 
(1993); and Skerraetal.. Science 240: 1038- 1040 (1988). For some uses, including 
in vivo use of antibodies in humans and in vitro detection assays, it may be preferable 
to use chimeric, humanized, or human antibodies. A chimeric antibody is a molecule 

30 in which different portions of the antibody are derived from different animal species, 
such as antibodies having a variable region derived from a murine monoclonal 
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antibody and a human immunoglobulin constant region. Methods for producing 
chimeric antibodies are known in the art. See e.g., Morrison, Science 229:1202 
(1985); Oi et al., BioTechniques 4:214 (1986); Gillies et al., (1989) J. Immunol. 
Methods 125:191^202; U.S. Patent Nos. 5,807.715; 4,816,567; and 4.816397. which 
5 are incorporated herein by reference in their entirety. Humanized antibodies are 
antibody molecules from non-human species antibody that binds the desired antigen 
having one or more complementarity determining regions (CDRs) from the non- 
human species and a framework regions from a human immunoglobulin molecule. 
Often, framework residues in the human framework regions will be substituted with 

1 0 the corresponding residue from the CDR donor antibody to alter, preferably improve, 
antigen binding. These framework substitutions are identified by methods well 
known in the art. e.g., by modeling of the interactions of the CDR and framework 
residues to identify framework residues important for antigen binding and sequence 
comparison to identify unusual framework residues at particular positions. (See, e.g., 

15 Queen et al., U.S. Patent No. 5,585,089; Riechmann et al., Nature 332:323 (1988), 
which are incorporated herein by reference in their entireties.) Antibodies can be 
humanized using a variety of techniques known in the art including, for example. 
CDR-grafUng (EP 239,400; PCT publication WO 91/09967; U.S. Patent Nos. 
5,225,539; 5,530,101; and 5,585,089). veneering or resurfacing (EP 592,106; EP 

20 519,596; Padlan, Molecular Inwnunology 28(4/5):489-498 (1991); Studnicka et al.. 
Protein Engineering 7(6):805-814 (1994); Roguska. et al.. PNAS 91:969-973 (1994)). 
and chain shuffling (U.S. Patent No. 5.565.332). 

Completely human antibodies are particularly desirable for therapeutic 
treatment of human patients. Human antibodies can be made by a variety of methods 

25 known in the art including phage display methods described above using antibody 
libraries derived from human inununoglobulin sequences. See also, U.S. Patent Nos. 
4,444,887 and 4,716,1 1 1; and PCT publications WO 98/46645, WO 98/50433, WO 
98/24893, WO 98/16654, WO 96/34096, WO 96/33735, and WO 91/10741; each of 
which is incorporated herein by reference in its entirety. 

30 Human antibodies can also be produced using transgenic mice which are 

incapable of expressing functional endogenous immunoglobulins, but which can 
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express human immunoglobulin genes. For example, the human heavy and light 
chain inmiunoglobulin gene complexes may be introduced randomly or by 
homologous recombination into mouse embryonic stem cells. Alternatively, the 
human variable region, constant region, and diversity region may be introduced into 
5 mouse embryonic stem cells m addition to the human heavy and light chain genes. 
The mouse heavy and light chain inamunoglobulin genes may be rendered non- 
functional separately or simultaneously with the introduction of human 
inununoglobulin loci by homologous recombination. In particular, homozygous 
deletion of the JH region prevents endogenous antibody production. The modified 

10 embryonic stem cells are expanded and microinjccted into blastocysts to produce 
chimeric mice. The chimeric mice are then bred to produce homozygous offspring 
which express human antibodies. The transgenic mice are immunized in the normal 
fashion with a selected antigen, e.g., all or a portion of a polypeptide of the invention. 
Monoclonal antibodies directed against the antigen can be obtained from the 

15 inmiunized, transgenic mice using conventional hybridoma technology^ The human 
immunoglobulin transgenes harbored by the transgenic mice rearrange during B cell 
differentiation, and subsequently undergo class switching and somatic mutation. 
Thus, using such a technique, it is possible to produce therapeutically useful IgG, IgA, 
IgM and IgE antibodies. For an overview of this technology for producing human 

20 antibodies, see Lonberg and Huszar, Int. Rev. Immunol. 13:65-93 (1995). For a 
detailed discussion of this technology for producing human antibodies and human 
monoclonal antibodies and protocols for producing such antibodies, see, e.g., PCT 
publications WO 98/24893; WO 92/01047; WO 96AJ4096; WO 96/33735; European 
Patent No. 0 598 877; U.S. Patent Nos. 5,413,923; 5,625,126; 5,633.425; 5,569,825; 

25 5.661,016; 5,545,806; 5,814,318; 5,885,793; 5,916,771; and 5.939,598, which are 
incorporated by reference herein in their entirety. In addition, companies such as 
Abgenix, Inc. (Freemont, CA) and Genpharm (San Jose, CA) can be engaged to 
provide human antibodies directed against a selected antigen using technology similar 
to that described above. 

30 Completely human antibodies which recognize a selected epitope can be 

generated using a technique referred to as "guided selection." In this approach a 
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selected non-human monoclonal antibody, e.g., a mouse antibody, is used to guide the 
selection of a completely human antibody recognizing the same epitope. (Jespers et 
al.. Bio/technology 12:899-903 (1988)). 

Further, antibodies to the polypeptides of the invention can, in turn, be utilized 
5 to generate anti-idiotype antibodies that "mimic" polypeptides of the invention using 
techniques well known to those skilled in the art. (See, e.g., Greenspan & Bona, 
FASEB J. 7(5):437-444; (1989) and Nissmoff, J. Immunol. 147(8):2429.2438 
(199 1)). For example, antibodies which bind to and competitively inhibit polypeptide 
multimerization and/or binding of a polypeptide of the invention to a ligand can be 

10 used to generate anti-idiotypes that "mimic" the polypeptide multimerization and/or 
binding domain and, as a consequence, bind to and neutralize polypeptide and/or its 
ligand. Such neutralizing anti-idiotypes or Fab fragments of such anti-idiotypes can 
be used in therapeutic regimens to neutralize polypeptide ligand. For example, such 
anti-idiotypic antibodies can be used to bind a polypeptide of the invention and/or to 

15 bind its ligands/receplors, and thereby block its biological activity. 

Polvnucleotides Encoding Antibodies 

The invention further provides polynucleotides comprising a nucleotide 
sequence encoding an antibody of the invention and fragments thereof. The 

20 invention also encompasses polynucleotides that hybridize under stringent or lower 
stringency hybridization conditions, e.g., as defined supra, to polynucleotides that 
encode an antibody, preferably, that specifically binds to a polypeptide of the 
invention, preferably, an antibody that binds to a polypeptide having die amino acid 
sequence of SEQ ID NO:Y. 

25 The polynucleotides may be obtained, and the nucleotide sequence of the 

polynucleotides determined, by any method known in the art. For example, if the 
nucleotide sequence of the antibody is known, a polynucleotide encoding tiie antibody 
may be assembled from chemically synthesized oligonucleotides (e.g., as described 
in Kutmeier et al., BioTechniques 17:242 (1994)), which, briefly, involves die 

30 syntiiesis of overiapping oligonucleotides containing portions of the sequence 
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encoding the antibody, annealing and ligating of those oligonucleotides, and then 
amplification of the ligated oligonucleotides by PGR. 

Alternatively, a polynucleotide encoding an antibody may be generated from 
nucleic acid from a suitable source. If a clone containing a nucleic acid encoding a 
5 particular antibody is not available, but the sequence of the antibody molecule is 
known, a nucleic acid encoding the immunoglobulin may be chemically synthesized 
or obtained from a suitable source (e.g., an antibody cDNA library, or a cDNA libraiy 
generated from, or nucleic acid, preferably poly A+ RNA, isolated from, any tissue 
or cells expressing the antibody, such as hybridoma cells selected to express an 

1 0 antibody of the invention) by PGR amplification using synthetic primers hybridizable 
to the 3* and 5' ends of the sequence or by cloning using an oligonucleotide probe 
specific for the particular gene sequence to identify, e.g., a cDNA clone from a 
cDNA library that encodes the antibody. Amplified nucleic acids generated by PGR 
may then be cloned into replicable cloning vectors using any method well known in 

15 the art. 

Once the nucleotide sequence and corresponding amino acid sequence of the 
antibody is determined, the nucleotide sequence of the antibody may be manipulated 
using methods well known in the art for the manipulation of nucleotide sequences, 
e.g., recombinant DNA techniques, site directed mutagenesis, PGR, etc. (see, for 

20 example, the techniques described in Sambrook et al., 1990, Molecular Gloning, A 
Laboratory Manual, 2d Ed., Gold Spring Harbor Laboratory, Gold Spring Harbor, 
NY and Ausubel et al.. eds., 1998, Gurrent Protocols in Molecular Biology, John 
Wiley & Sons, NY, which are both incorporated by reference herein in their 
entueties ), to generate antibodies having a different amino acid sequence, for 

25 example to create amino acid substitutions, deletions, and/or insertions. 

In a specific embodiment, the anuno acid sequence of the heavy and/or light 
chain variable domains may be inspected to identify the sequences of the 
complementarity determining regions (GDRs) by methods that are well know in the 
art, e.g., by comparison to known amino acid sequences of other heavy and light 

30 chain variable regions to determine the regions of sequence hypervariability. Using 
routine recombinant DNA techniques, one or more of the GDRs may be inserted 
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within framework regions, e.g., into human framework regions to humanize a non- 
human antibody, as described supra. The framework regions may be naturally 
occurring or consensus framework regions, and preferably human framework regions 
(see, e.g.. Chothia et al., J. Mol. BioL 278: 457^79 (1998) for a Usting of human 
5 framework regions). Preferably, the polynucleotide generated by the combination of 
the framework regions and CDRs encodes an antibody that specifically binds a 
polypeptide of the invention. Preferably, as discussed supra, one or more amino acid 
substitutions may be made within the framework regions, and, preferably, the amino 
acid substitutions improve binding of the antibody to its antigen. Additionally, such 
10 methods may be used to make amino acid substitutions or deletions of one or more 
variable region cysteine residues participating in an intrachain disulfide bond to 
generate antibody molecules lacking one or more intrachain disulfide bonds. Other 
alterations to the polynucleotide are encompassed by the present invention and within 
the skill of the art. 

15 In addition, techniques developed for the production of "chimeric antibodies" 

(Morrison et al., Proc. Natl. Acad. Sci. 81:851-855 (1984); Neuberger et al., Nature 
312:604-608 (1984); Takeda et al.. Nature 314:452-454 (1985)) by splicing genes 
from a mouse antibody molecule of appropriate antigen specificity together with 
genes from a human antibody molecule of appropriate biological activity can be used. 

20 As described supra, a chimeric antibody is a molecule in which different portions are 
derived from different animal species, such as those having a variable region derived 
fit)m a murine mAb and a human inmiunoglobulin constant region, e.g.. humanized 
antibodies. 

Alternatively, techniques described for the production of single chain 
25 antibodies (U.S. Patent No. 4,946,778; Bird, Science 242:423- 42 ( 1 988); Huston et 
al., Proc. NaU. Acad. Sci. USA 85:5879-5883 (1988); and Ward et al.. Nature 
334:544-54 (1989)) can be adapted to produce single chain antibodies. Single chain 
antibodies are formed by linking the heavy and light chain fragments of the Fv region 
via an amino acid bridge, resulting in a single chain polypeptide. Techniques for the 
30 assembly of fimctional Fv fragments in E. coli may also be used (Skerra et al.. 
Science 242:1038- 1041 (1988)). 
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Methods of Producing Antibodies 

The antibodies of the invention can be produced by any method Icnown in the 
art for the synthesis of antibodies, in particular, by chemical synthesis or preferably, 
5 by recombinant expression techniques. 

Recombinant expression of an antibody of the invention, or fragment, 
derivative or analog thereof, (e.g., a heavy or light chain of an antibody of the 
invention or a single chain antibody of the invention), requires construction of an 
expression vector containing a polynucleotide that encodes the antibody. Once a 

10 polynucleotide encoding an antibody molecule or a heavy or light chain of an 

antibody, or portion thereof (preferably containing the heavy or light chain variable 
domain), of the invention has been obtained, the vector for the production of the 
antibody molecule may be produced by recombinant DNA technology using 
techniques well known in the art. Thus, methods for preparing a protein by 

15 expressing a polynucleotide containing an antibody encoding nucleotide sequence are 
described herein. Methods which are well known to those skilled in the art can be 
used to construct expression vectors containing antibody coding sequences and 
appropriate transcriptional and translational control signals. These methods include, 
for example, in vitro recombinant DNA techniques, synthetic techniques, and in vivo 

20 genetic recombination. The invention, thus, provides replicable vectors comprising a 
nucleotide sequence encoding an antibody molecule of the invention, or a heavy or 
light chain thereof, or a heavy or light chain variable domain, operably linked to a 
promoter. Such vectors may mclude the nucleotide sequence encoding the constant 
region of the antibody molecule (see, e.g., PCT Publication WO 86/05807; PCT 

25 Publication WO 89/01036; and U.S. Patent No. 5.122,464) and the variable domain of 
the antibody may be cloned into such a vector for expression of the entire heavy or 
light chain. 

The expression vector is transferred to a host cell by conventional techniques 
and the transfected cells are then cultured by conventional techniques to produce an 
30 antibody of the invention. Thus, the invention includes host cells containing a 
polynucleotide encoding an antibody of the invention, or a heavy or light chain 
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thereof, or a single chain antibody of the invention, operably Unked to a heterologous 
promoter. In preferred embodiments for the expression of double-chained anUbodies, 
vectors encoding both the heavy and light chains may be co^xpressed in the host cell 
for expression of the entire inmiunoglobulin molecule, as detailed below. 
5 A variety of host-expression vector systems may be utilized to express the 

antibody molecules of the invention. Such host-expression systems represent 
vehicles by which the coding sequences of interest may be produced and subsequenUy 
purified, but also represent cells which may, when transformed or transfected with 
the appropriate nucleotide coding sequences, express an antibody molecule of the 

10 invention in situ. These include but are not limited to microorganisms such as 

bacteria (e.g., E. coli, B. subtilis) transformed with recombinant bacteriophage DNA, 
plasmid DNA or cosmid DNA expression vectors containing antibody coding 
sequences; yeast (e.g., Saccharomyces, Pichia) transformed with recombinant yeast 
expression vectors containing antibody coding sequences; insect cell systems 

15 infected with recombinant virus expression vectors (e.g., baculovirus) containing 
antibody coding sequences; plant cell systems infected with recombinant vims 
expression vectors (e.g., cauliflower mosaic virus, CaMV; tobacco mosaic vims, 
TMV) or transformed with recombinant plasmid expression vectors (e.g.. Ti plasmid) 
containing antibody coding sequences; or manunalian cell systems (e.g., COS, CHO, 

20 BHK, 293, 3T3 cells) harboring recombinant expression constructs containing 
promoters derived from the genome of mammalian cells (e.g., metallothionein 
promoter) or from mammalian viruses (e.g., the adenovirus late promoter, the 
vaccinia virus 7.5K promoter). Preferably, bacterial cells such as Escherichia coli, 
and more preferably, eukaryotic cells, especially for the expression of whole 

25 recombinant antibody molecule, are used for the expression of a recombinant 

antibody molecule. For example, mammalian cells such as Chinese hamster ovary 
cells (CHO), in conjunction witfi a vector such as the major intermediate early gene 
promoter element from human cytomegalovirus is an effective expression system for 
antibodies (Foecking et al.. Gene 45:101 (1986); Cockett et al., Bio/Technology 8:2 

30 (1990)). 
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In bacterial systems, a number of expression vectors may be advantageously 
selected depending upon the use intended for the antibody molecule being expressed. 
For example, when a large quantity of such a protein is to be produced, for the 
generation of pharmaceutical compositions of an antibody molecule, vectors which 
5 direct the expression of high levels of fusion protein products that are readily purified 
may be desirable. Such vectors include, but are not limited, to the E. coli expression 
vector pUR278 (Ruther et al., EMBO J. 2: 1791 (1983)), in which the antibody coding 
sequence may be ligated individually into the vector in frame with the lac Z coding 
region so that a fusion protein is produced; pIN vectors (Inouye & Inouye, Nucleic 

10 Acids Res. 13:3101-3109 (1985); Van Heeke & Schuster. J. Biol. Chem. 24:5503- 
5509 ( 1989)); and the like. pGEX vectors may also be used to express foreign 
polypeptides as fusion proteins with glutathione S-transferase (GST). In general, such 
fusion proteins are soluble and can easily be purified from lysed cells by adsorption 
and binding to matrix glutathione-agarose beads followed by elution in the presence 

15 of free glutathione. The pGEX vectors are designed to include thrombin or factor Xa 
protease cleavage sites so that the cloned target gene product can be released from the 
GST moiety. 

In an insect system, Autographa califomica nuclear polyhedrosis virus 
(AcNPV) is used as a vector to express foreign genes. The virus grows in 
20 Spodopterafrugiperda cells. The antibody coding sequence may be cloned 

individually into non-essential regions (for example the polyhedrin gene) of the vmis 
and placed under control of an AcNPV promoter (for example the polyhedrin 
promoter). 

In mammalian host cells, a number of viral-based expression systems may be 
25 utilized. In cases where an adenovirus is used as an expression vector, the antibody 
coding sequence of mterest may be ligated to an adenovirus transcription/translation 
control complex, e.g., the late promoter and tripartite leader sequence. This chimeric 
gene may then be inserted in the adenovirus genome by in vitro or in vivo 
recombination. Insertion in a non- essential region of the viral genome (e.g., region 
30 El or E3) will result in a recombinant virus that is viable and capable of expressing 
the antibody molecule in infected hosts. (e.g., see Logan & Shenk, Proc. Natl. Acad. 
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Sci. USA 81:355-359 (1984)). Specific initiation signals may also be required for 
efficient translationof inserted antibody coding sequences. These signals include the 
ATG initiation codon and adjacent sequences. Furthermore, the initiation codon 
must be in phase with the reading frame of tiie desired coding sequence to ensure 
translation of the entire insert. These exogenous translational control signals and 
initiation codons can be of a variety of origins, both natural and synthetic. The 
efficiency of expression may be enhanced by the inclusion of appropriate 
transcription enhancer elements, transcription terminators, etc. (see Bittner et al.. 
Methods in Enzymol. 153:51-544(1987)). 

In addition, a host cell strain may be chosen which modulates the expression 
of the inserted sequences, or modifies and processes die gene product in the specific 
fashion desired. Such modifications (e.g., glycosylation) and processing (e.g., 
cleavage) of protein products may be important for the function of the protein. 
Different host cells have characteristic and specific mechanisms for the post- 
translational processing and modification of proteins and gene products. Appropriate 
cell lines or host systems can be chosen to ensure the correct modification and 
processing of the foreign protein expressed. To this end, eukaryotic host cells which 
possess the cellular machinery for proper processing of the primary transcript, 
glycosylation, and phosphorylation of the gene product may be used. Such 
mammalian host cells include but are not limited to CHO, VERY, BHK. Hela, COS, 
MDCK, 293. 3T3, WI38, and in particular, breast cancer cell lines such as, for 
example, BT483, Hs578T, HTB2, BT20 and T47D, and normal mammary gland cell 
line such as, for example. CRL7030 and Hs578Bst, 

For long-term, high-yield production of recombinant proteins, stable 
expression is preferred. For example, cell lines which stably express the antibody 
molecule may be engineered. Rather than using expression vectors which contain 
vu^ origins of replication, host cells can be transformed with DNA controlled by 
appropriate expression control elements (e.g., promoter, enhancer, sequences, 
transcription terminators, polyadenylation sites, etc.), and a selectable marker. 
Following the mtroduction of the foreign DNA. engineered cells may be allowed to 
grow for 1-2 days in an enriched media, and then arc switched to a selective media. 
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The selectable marker in the recombinant plasmid confers resistance to the selection 
and allows cells to stably integrate the plasmid into their chromosomes and grow to 
form foci which in turn can be cloned and expanded into cell lines. This method may 
advantageously be used to engineer ceU lines which express the antibody molecule. 
5 Such engineered cell lines may be particularly useful in screening and evaluation of 
compounds that interact directly or indirectly with the antibody molecule. 

A number of selection systems may be used, including but not limited to the 
herpes simplex vmis thymidine kinase (Wigler et al., Cell 1 1:223 (1977)), 
hypoxanthine-guanine phosphoribosyltransferase (Szybalska & Szybalski. Proc. Natl. 

10 Acad. Sci. USA 48:202 (1992)), and adenine phosphoribosyltransferase (Lowy et al.. 
Cell 22:817 (1980)) genes can be employed in tk-, hgprt- or aprt- cells, respectively. 
Also, antimetabolite resistance can be used as the basis of selection for the following 
genes: dhfr, which confers resistance to methotrexate (Wigler et al., Natl. Acad. Sci. 
USA 77:357 (1980); O'Hare et al., Proc. NaU. Acad. Sci. USA 78:1527 (1981)); gpt, 

15 which confers resistance to mycophenolic acid (Mulligan & Berg, Proc. NaU. Acad. 
Sci. USA 78:2072 (1981)); neo, which confers resistance to the aminoglycoside G- 
418 Clinical Pharmacy 12:488-505; Wu and Wu, Biotherapy 3:87-95 (1991); 
Tolstoshev, Ann. Rev. Pharmacol. Toxicol. 32:573-596 (1993); Mulligan, Science 
260:926-932 (1993); and Morgan and Anderson, Ann. Rev. Biocbem. 62:191-217 

20 (1993); May, 1993, TIB TECH 1 1(5): 155-2 15); and hygix), which confers resistance 
to hygromycin (Santene et al.. Gene 30: 147 (1984)). Methods commonly known in 
tfie art of recombinant DNA technology may be routinely applied to select the desired 
recombinant clone, and such methods are described, for example, in Ausubel et al. 
(eds.). Current Protocols in Molecular Biology, John Wiley & Sons, NY (1993); 

25 Kriegler, Gene Transfer and Expression, A Laboratory Manual, Stockton Press, NY 
(1990); and in Chapters 12 and 13, Dracopoli et al. (eds). Current Protocols in 
Human Genetics. John Wiley & Sons, NY (1994); Colberre-Garapin et al., J. Mol. 
Biol. 150:1 (1981), which are incorporated by reference herein in their entireties. 
The expression levels of an antibody molecule can be increased by vector 

30 amplification (for a review, see Bebbington and Hentschel, The use of vectors based 
on gene amplification for die expression of cloned genes in mammalian cells in DNA 
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cloning, Vol.3. (Academic Press, New York. 1987)). When a marker in the vector 
system expressing antibody is amplifiable, increase in the level of inhibitor present in 
culture ofhost cell wUl increase the number of copies of the marker gene. Since die 
amplified region is associated with die antibody gene, production of the antibody will 
5 also increase (Grouse et al.. Mol. Cell. Biol. 3:257 (1983)). 

The host cell may be co-transfected with two expression vectors of the 
invenUon, the first vector encoding a heavy chain derived polypeptide and the second 
vector encoding a light chain derived polypeptide. The two vectors may contain 
identical selectable markers which enable equal expression of heavy and light chain 

10 polypeptides. Alternatively, a single vector may be used which encodes, and is 
capable of expressing, both heavy and light chain polypeptides. In such situations, 
the light chain should be placed before the heavy chain to avoid an excess of toxic 
free heavy chain (Proudfoot, Nature 322:52 (1986); Kohler. Proc. NaU. Acad. Sci. 
USA 77:2197 (1980)), The coding sequences for the heavy and light chains may 

15 comprise cDNA or genomic DNA. 

Once an antibody molecule of the invention has been produced by an animal, 
chemically synthesized, or recombinanUy expressed, it may be purified by any 
method known in the art for purification of an immunoglobulin molecule, for 
example, by chromatography (e.g., ion exchange, affinity, particularly by afGnity for 

20 the specific antigen after Protein A, and sizing column chromatography), 

centrifiigation. differential solubility, or by any other standard technique for the 
purification of proteins. In addition, the antibodies of the present invention or 
fragments thereof can be fused to heterologous polypeptide sequences described 
herein w otherwise known in the art. to facilitate purification. 

25 The present invention encompasses antibodies recombinantly fused or 

chemically conjugated (including both covalentiy and non-covalenUy conjugations) 
to a polypeptide (or portion thereof, preferably at least 10, 20, 30, 40. 50, 60. 70. 80, 
90 or 100 amino acids of the polypeptide) of the present invention to generate fusion 
proteins. The fusion does not necessarily need to be direct, but may occur through 

30 linker sequences. The antibodies may be specific for antigens otiier tiian polypeptides 
(or portion diereof. preferably at least 10, 20. 30. 40, 50, 60. 70, 80, 90 or 100 amino 



wo 00/58468 



91 



PCTAJSOO/07526 



IS 



acids ofthepolypepUde) of the present invention. For example, antibodies may be 
used to target the polypeptides of the present invention to particular ceU types, either 
in vitro or in vivo, by fusing or conjugating the polypeptides of the present invention 
to antibodies specific for particular cell surface receptors. Antibodies fused or 
5 conjugated to the polypeptides of the present invention may also be used in in vitro 
immunoassays and purification methods using methods known in the art. See e.g.. 
Harbor et al., supra, and PCX publication WO 93/21232; EP 439,095; Naramura et 
al., Immunol. Lett 39:91-99 (1994); U.S. Patent 5.474,981; Gillies et al., PNAS 
89:1428-1432 (1992); Fell et al.. J. Immunol. 146:2446-2452(1991), which are 
10 incorporated by reference in their entireties. 

The present invention further includes compositions comprising the 
polypeptides of the present invention liised or conjugated to antibody domains other 
than tiie variable regions. For example, the polypeptides of the presem invention may 
be fused or conjugated to an antibody Fc region, or portion thereof The antibody 
portion fused to a polypeptide of the present invention may comprise the constant 
region, hinge region, CHI domain, CH2 domain, and CH3 domain or any 
combination of whole domains or portions thereof The polypeptides may also be 
fused or conjugated to tiie above antibody portions to form multimers. For example. 
Fc portions fused to Uie polypeptides of the present invention can form dimers 
through disulfide bonding between the Fc portions. Higher multimeric forms can be 
made by fusing the polypeptides to portions of IgA and IgM. Methods for iiising or 
conjugating the polypeptides of the present invention to antibody portions aie known 
in the art See. e.g.. U.S. Patent Nos. 5.336.603; 5,622,929; 5.359.046; 5.349,053; 
5,447.851; 5.1 12,946; EP 307.434; EP 367.166; PCT publications WO 96/04388; WO 
91/06570; Ashkenazi et al., Proc. Nati. Acad. Sci. USA 88:10535-10539 (1991); 
Zheng et al.. J. Immunol. 154:5590-5600 (1995); and Vil et al., Proc. Natl. Acad. Sci. 
USA 89:1 1337- 1 1341(1992) (said references incorporated by reference in Uieir 
entireties). 

As discussed, supra, tiie polypeptides corresponding to a polypeptide, 
polypeptide fragment, or a variant of SEQ ID NO:Y may be fused or conjugated to 
tiie above antibody portions to increase Uie in vivo half life of the polypeptides or for 
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use in immunoassays using methods known in the art. Further, the polypeptides 
corresponding to SEQ ID NO:Y may be fused or conjugated to the above antibody 
portions to facilitate purification. One reported example describes chimeric proteins 
consisting of the first two domains of the human CD4-polypeptide and various 
domains of the constant regions of the heavy or light chains of mammalian 
immunoglobulins. (EP 394,827; Trauneckerctal., Nature 331:84-86 (1988). The 
polypeptides of the present invention fused or conjugated to an antibody having 
disulfide- linked dimeric structures (due to the IgG) may also be more efficient in 
binding and neutralizing other molecules, than the monomeric secreted protein or 
protein fragment alone. (Fountoulakis et al., J. Biochem. 270:3958-3964 (1995)). In 
many cases, the Fc part in a fusion protein is beneficial in therapy and diagnosis, and 
thus can result in, for example, improved pharmacokinetic properties. (EP A 
232,262). Alternatively, deleting the Fc part after the fusion protein has been 
expressed, detected, and purified, would be desired. For example, the Fc portion may 
hinder therapy and diagnosis if the fusion protein is used as an antigen for 
inmiunizations. In drug discovery, for example, human proteins, such as hIL-5, have 
been fused with Fc portions for the purpose of high-throughput screening assays to 
identify antagonists of hIL-5. (See, Bennett et al., J. Molecular Recognition 8:52-58 
(1995): Johanson et al., J. Biol. Chem. 270:9459-9471 (1995). 

Moreover, the antibodies or fi-agments thereof of the present mventim can be 
fiised to marker sequences, such as a peptide to facilitate purification. In preferred 
embodiments, the marker amino acid sequence is a hexa-histidine peptide, such as the 
tag provided in a pQE vector (QIAGEN, Inc., 9259 Eton Avenue, Chatsworth. CA, 
9131 1), among others, many of which arc conunercially available. As described in 
Gentz et al.. Proc. Nati. Acad. Sci. USA 86:821-824 (1989). for instance, hexa- 
histidine provides for convenient purification of the fusion protein. Otiier peptide tags 
useful for purification include, but are not limited to, the "HA" tag, which 
corresponds to an epitope derived from the influenza hemagglutinin protein (Wilson 
etal.. Cell 37:767 (1984)) and the "flag" tag. 

The present invention furtiier encompasses antibodies or fragments tiiereof 
conjugated to a diagnostic or Oierapeutic agent. The antibodies can be used 
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diagnostically to, for example, monitor the development or progression of a tumor as 
part of a clinical testing procedure to, e.g.. determine the efficacy of a given 
treatment regimen. Detection can be facilitated by coupling the antibody to a 
detectable substance. Examples of detectable substances include various enzymes, 
5 prosthetic groups, fluorescent materials, luminescent materials, bioluminescent 
materials, radioactive materials, positron emitting metals using various positron 
emission tomographies, and nonradioactive paramagnetic metal ions. The detectable 
substance may be coupled or conjugated either direcUy to the antibody (or fragment 
thereof) or mdiiecUy, through an intermediate (such as, for example, a Imker known 

10 in the art) using techniques known in the art. See, for example, U.S. Patent No. 

4,74 1,900 for metal ions which can be conjugated to antibodies for use as diagnostics 
according to the present invention. Examples of suitable enzymes include horseradish 
peroxidase, alkaline phosphatase, beta-galactosidase, or acetylcholinesterase; 
examples of suitable prosthetic group complexes include streptavidin^iotin and 

15 avidin/biotin; examples of suitable fluorescent materials include umbelliferone, 
fluorescein, fluorescein isothiocyanate, rhodamine, dichlorotriazinylamine 
fluorescein, dansyl chloride or phycoerythrin; an example of a luminescent material 
includes luminol; examples of bioluminescent materials include luciferasc, luciferin, 
and aequorin; and examples of suitable radioactive material include 1251, 1311, 1 1 lln 

20 or99Tc. 

Further, an antibody or fragment diereof may be conjugated to a dierapeutic 
moiety such as a cytotoxin, e.g., a cytostatic or cytocidal agent, a tfierapeutic agent or 
a radioactive metal ion, e.g., alpha-emitters such as, for example, 213Bi. A cytotoxin 
or cytotoxic agent includes any agent that is detrimental to cells. Examples include 

25 paclitaxol, cytochalasin B, gramicidin D, ethidium bromide, emetine, mitomycin, 
etoposide, tenoposide, vincristine, vinblastine, colchicin, doxorubicin, daunorubicin, 
dihydroxy anthracin dione, mitoxantrone, mithramycin, acdnomycin D, 1- 
dehydrotestosterone, glucocorticoids, procaine, tetracaine, lidocaine, propranolol, and 
puromycin and analogs or homologs thereof. Therapeutic agents include, but are not 

30 hmited to, antimetaboUtes (e.g., methotrexate, 6-mercaptopurine, 6-tiuoguanine, 
cytarabine, 5-fluorouracil decarbazine), alkylating agents (e.g., mechlorcthamine. 
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thioepa chlorambucil, melphalan, carmustine (BSNU) and lomustine (CCNU), 
cyclothosphamide, busulfan, dibromomannitol, streptozotocin, mitomycin C, and cis- 
dichlorodiamine platinum (II) (DDP) cisplatin), anthracyciines (e.g., daunorubicin 
(formerly daunomycin) and doxorubicin), antibiotics (e.g., dactinomycin (fomerly 
5 actinomycin), bleomycin, mithramycin, and anthramycin (AMC)), and anli-mitotic 
agents (e.g., vincristine and vinblastine). 

The conjugates of the invention can be used for modifying a given biological 
response, the therapeutic agent or drug moiety is not to be construed as limited to 
classical chemical therapeutic agents. For example, the drug moiety may be a protein 

10 or polypeptide possessing a desired biological activity. Such proteins may include, 
for example, a toxin such as abrin, ricin A, pseudomonas exotoxin, or diphtheria 
toxin; a protein such as tumor necrosis factor, a-interferon, B-interferon, nerve growth 
factor, platelet derived growth factor, tissue plasminogen activator, an apoptotic 
agent, e.g., TNF-alpha, TNF-beta, AIM I (See, International Publication No. WO 

15 97/33899), AIM 11 (See, International Publication No. WO 97/3491 1), Fas Ligand 
(Takahashi et ai. Int. Immunol, 6: 1567-1574 (1994)), VEGI (See, International 
Publication No. WO 99/23105). a thrombotic agent or an anti- angiogenic agent, e.g., 
angiostatin or endostatin; or, biological response modifiers such as, for example, 
lymphokines. interleukin-1 ("IL-1"), interleukin-2 ("IL-2"), interleukin-6 ("IL-6"), 

20 granulocyte macrophage colony stimulating factor (-GM-CSF*), granulocyte colony 
stimulating factor C*G-CSF'), or other growth factors. 

Antibodies may also be attached to solid supports, which are particularly 
useful for immunoassays or purification of the target antigen. Such solid supports 
include, but are not limited to, glass, cellulose, polyacrylamide, nylon, polystyrene, 

25 polyvinyl chloride or polypropylene. 

Techniques for conjugating such tiierapeutic moiety to antibodies are well 
known, see, e.g., Amon et al., "Monoclonal Antibodies For Iramunotargeting Of 
Drugs In Cancer Therapy", in Monoclonal Antibodies And Cancer Therapy, Reisfeld 
el al. (eds.), pp. 243-56 (Alan R. Liss, Inc. 1985); Hellstrom et al., "Antibodies For 

30 Drug Delivery", in Controlled Drug Delivery (2nd Ed.), Robinson et al. (eds.), pp. 
623-53 (Marcel Dekker, Inc. 1987); Thorpe, Antibody Carriers Of Cytotoxic Agents 
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In Cancer Therapy: A Review", in Monoclonal Antibodies '84: Biological And 
Clinical Applications, Knchera et al. (eds.). pp. 475-506 (1985); "Analysis, Results. 
And Future Prospective Of The Therapeutic Use Of Radiolabeled Antibody In 
Cancer Therapy", in Monoclonal Antibodies For Cancer Detection And Th^py, 
5 Baldwin et al. (eds.). pp. 303-16 (Academic Press 1985), and Thorpe et al.. "The 
Preparation And Cytotoxic Properties Of Antibody-Toxin Conjugates". Immunol, 
Rev. 62:1 19-58 (1982). 

Alternatively, an antibody can be conjugated to a second antibody to form an 
antibody hcteroconjugate as described by Segal in U.S. Patent No. 4,676.980, which 
1 0 is incoiporated herein by reference In its entirety. 

An antibody, witii or witiiout a tiier^utic moiety conjugated to it, 
administered alone or in combination with cytotoxic factor(s) and/or cytokine(s) can 
be used as a dierapeutic. 

15 Immunophenotyping 

The antibodies of Uie invention may be utilized for immunophenotyping of 
cell lines and biological samples. The translation product of the gene of tiie present 
invention may be useful as a cell specific marker, or more specifically as a cellular 
marker tiiat is differentially expressed at various stages of differentiation and/or 

20 maturation of particular cell types. Monoclonal antibodies directed against a specific 
epitope, or combination of epitopes, will allow for tiie screening of cellular 
populations expressing the marker. Various techniques can be utilized using 
monoclonal antibodies to screen for cellular populations expressing the marker(s). and 
include magnetic separation using antibody-coated magnetic beads, "panning" with 

25 antibody attached to a solid matiix (i.e., plate), and flow cytometry (See. e.g., U.S. 
Patent 5,985,660; and Morrison et al. Cell. 96:737-49 (1999)). 

These techniques allow for die screening of particular populations of cells, 
such as might be found witii hematological malignancies (i.e. minimal residual 
disease (MRD) in acute leukemic patients) and "non-self cells in transplantations to 

30 prevent Graft-versus-Host Disease (GVHD). Alternatively, tiiese techniques allow for 
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the screening of hematopoietic stem and progenitor cells capable of undergoing 
proliferation and/or differentiation, as might be found in human umbilical cord blood. 

Assays For Antibody Binding 
5 The antibodies of the invention may be assayed for immunospecific binding 

by any method known in the art. The immunoassays which can be used include but 
are not limited to competitive and noncompetitive assay systems using techniques 
such as western blots, radioimmunoassays, ELIS A (enzyme linked immunosoibent 
assay), "sandwich" immunoassays, immunoprecipitation assays, precipitin reactions, 

10 gel diffusion precipitin reactions, immunodiffusion assays, agglutination assays, 
complement-fixation assays, immunoradiometric assays, fluorescent immunoassays, 
protein A immunoassays, to name but a few. Such assays are routine and well 
known in the art (see, e.g., Ausubel et al, eds, 1994, Current Protocols in Molecular 
Biology, Vol. 1, John Wiley & Sons, Inc., New York, which is incorporated by 

15 reference herein in its entirety). Exemplary immunoassays are described briefly 
below (but are not intended by way of limitation). 

Immunoprecipitation protocols generally comprise lysing a population of cells 
in a lysis buffer such as RIPA buffer (1% NP-40 or Triton X- 100, 1% sodium 
deoxycholate, 0.1% SDS, 0.15 M NaCl, 0.01 M sodium phosphate at pH 7.2, 1% 

20 Trasylol) supplemented with protein phosphatase and/or protease inhibitors (e.g., 
EDTA, PMSF, aprotmin, sodium vanadate), adding the antibody of interest to the cell 
lysate, incubating for a period of time (e.g., 1-4 hours) at 4*' C, adding protein A 
and/or protein G sepharose beads to the cell lysate, incubating for about an hour or 
more at 4° C, washing the beads in lysis bufcer and resuspending the beads in 

25 SDS/sample buffer. The ability of the antibody of interest to immunoprecipitate a 
particular antigen can be assessed by, e.g., western blot analysis. One of skill in the 
art would be knowledgeable as to the parameters that can be modified to increase the 
binding of the antibody to an antigen and decrease the background (e.g., pre-clearing 
the cell lysate with sepharose beads). For further discussion regarding 

30 immunoprecipitation protocols see, e.g., Ausubel et al. eds, 1994, Current Protocols in 
Molecular Biology, Vol. 1, John Wiley & Sons, Inc., New York at 10.16.1. 
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Western blot analysis generally comprises preparing protein samples, 
electrophoresis of the protein samples in a polyaciylamide gel (e.g.. 8%- 20% SDS- 
PAGE depending on the molecular weight of the antigen), transferring the protein 
sample from the polyaciylamide gel to a membrane such as nitrocellulose, PVDF or 
nylon, blocking the membrane in blocking solution (e.g., PBS with 3% BS A or non- 
fat milk), washing the membrane in washing buffer (e.g., PBS-Tween 20), blocking 
the membrane with primary anUbody (the antibody of interest) diluted in blocking 
buffer, washing the membrane in washing buffer, blocking the membrane with a 
secondary antibody (which recognizes the primary antibody, e.g., an anti-human 
antibody) conjugated to an enzymatic substrate (e.g., horseradish peroxidase or 
alkaline phosphatase) or radioactive molecule (e.g., 32P or 1251) dUuted in blocking 
buffer, wasUng the membrane in wash buffer, and detecting die presence of die 
antigen. One of skill in die art would be knowledgeable as to the parameters tiiat can 
be modified to increase die signal detected and to reduce tiie background noise. For 
further discussion regarding western blot protocols see, e.g., Ausubel et al, eds, 1994, 
Current Protocols in Molecular Biology. Vol. 1, John Wiley & Sons, Inc., New York 
at 10.8.1. 

ELISAs comprise preparing antigen, coating die well of a 96 well microtiter 
plate with the antigen, adding die antibody of interest conjugated to a detectable 
compound such as an enzymatic substrate (e.g., horseradish peroxidase or alkaline 
I^o^hatase) to die well and incubating for a period of time, and detecting die 
presence of the antigen. In EUS As die antibody of interest does not have to be 
conjugated to a detectable compound; instead, a second antibody (which recognizes 
die antibody of interest) conjugated to a detectable compound may be added to die 
well. Furdier. instead of coating die well widi die antigen, die antibody may be 
coated to die well. In diis case, a second antibody conjugated to a detectable 
compound may be added foUowing die addition of die antigen of interest to die 
coated well. One of skill in die art would be knowledgeable as to the parameters diat 
can be modified to increase die signal detected as well as other variations of ELISAs 
known in die art. For furdier discussion regarding ELISAs see, e.g., Ausubel etal. 
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eds, 1994, Cuirent Protocols in Molecular Biology, Vol. 1, John Wiley & Sons, Inc.. 
New York at 11.2.1. 

The binding affinity of an antibody to an antigen and the off-rate of an 
antibody-antigen interaction can be determined by competitive binding assays. One 
5 example of a competitive binding assay is a radioimmunoassay comprising the 
incubation of labeled antigen (e.g., 3H or 1251) with the antibody of interest in the 
presence of increasing amounts of unlabeled antigen, and the detection of the 
antibody bound to the labeled antigen. The affmityof the antibody of interest for a 
particular antigen and the binding ofif-rates can be determined from the data by 
10 scatchard plot analysis. Competition with a second antibody can also be determined 
using radioinmiunoassays. In this case, the antigen is incubated with antibody of 
interest conjugated to a labeled compound (e.g., 3H or 1251) in the presence of 
increasing amounts of an unlabeled second antibody. 

15 Therapeutic Uses 

The present invention is further directed to antibody-based therapies which 
involve administering antibodies of die invention to an animal, preferably a mammal, 
and most preferably a human, patient for treating one or more of the disclosed 
diseases, disorders, or conditions. Therapeutic compounds of the invention mclude, 

20 but are not limited to, antibodies of the invention (including fragments, analogs and 
derivatives thereof as described herein) and nucleic acids encoding antibodies of the 
invention (including fragments, analogs and derivatives thereof and anti-idiotypic 
antibodies as described herein). The antibodies of the invention can be used to treat, 
inhibit or prevent diseases, disorders or conditions associated with aberrant expression 

25 and/or activity of a polypeptide of the invention, including, but not Umited to. any 
one or more of the diseases, disorders, or conditions described herein. The treatment 
and/or prevention of diseases, disorders, or conditions associated with aberrant 
expression and/or activity of a polypeptide of the invention includes, but is not 
limited to, alleviating symptoms associated with those diseases, disorders or 

30 conditions. Antibodies of the invention may be provided in pharmaceutically 
acceptable compositions as known in tiie art or as described herein. 
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A summary of the ways in which the antibodies of the present invention may 
be used therapeutically includes binding polynucleotides or polypeptides of the 
present invention locally or systemically in the body or by direct cytotoxicity of the 
antibody, e.g. as mediated by complement (CDC) or by effector cells (ADCC). 
S Some of these approaches are described in more detail below. Armed with the 
teachings provided herein, one of ordinary skill in the art will know how to use the 
antibodies of the present invention for diagnostic, monitoring or therapeutic purposes 
without undue experimentation. 

The antibodies of this invention may be advantageously utilized in 
10 combination with other monoclonal or chimeric antibodies, or with lymphokines or 
hematopoietic growth factors (such as, e.g., IL-2, IL-3 and IL-7), for example, which 
serve to increase the number or activity of effector cells which interact with the 
antibodies. 

The antibodies of the invention may be administered alone or in combination 

15 with other types of treatments (e.g., radiation therapy, chemotherapy, hormonal 
therapy, immunotherapy and anti-tumor agents). Generally, administration of 
products of a species origin or species reactivity (in the case of antibodies) that is the 
same species as that of the patient is preferred. Thus, in a preferred embodiment, 
human antibodies, fragments derivatives, analogs, or nucleic acids, are administered 

20 to a human patient for therapy or prophylaxis. 

It is preferred to use high affinity and/or potent in vivo inhibiting and/or 
neutralizing antibodies against polypeptides or polynucleotides of the present 
invention, fragments or regions thereof, for both immunoassays directed to and 
therapy of disorders related to polynucleotides or polypeptides, including fragments 

25 thereof, of the present invention. Such antibodies, fragments, or regions, will 
preferably have an affinity for polynucleotides or polypeptides of the invention, 
including fragments thereof. Preferred binding affinities include those with a 
dissociation constant or Kd less than 5 X 10'^ M, 10 ' M, 5 X 10 ' M. la' M, 5 X lO*** 
M, 10-* M. 5 X 10 ' M, la' M, 5 X 10** M, 10^ M, 5 X 10 ' M, 10"^ M, 5 X lO'" M, 

30 10^ M, 5 X la' M, 10*' M. 5 X lOr'^ M, 10 M, 5 X 10 " M, 10 " M, 5 X Iff'-' M, lO" 
M, 5 X 10^ M, 10- M, 5 X 10'* M, 10'" M, 5 X 10'^ M, and 10'^ M. 
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Gene Therap y 

In a specific embodiment, nucleic acids comprising sequences encoding 
antibodies or fimctional derivatives thereof, are administered to treat, inhibit or 
5 prevent a disease or disorder associated with aberrant expression and/or activity of a 
polypeptide of the invention, by way of gene therapy. Gene therapy refers to therapy 
perfonned by the administration to a subject of an expressed or expressible nucleic 
acid. In this embodiment of the invention, the nucleic acids produce their encoded 
protein that mediates a therapeutic effect. 

10 Any of the methods for gene therapy available in the art can be used according 

to the present invention. Exemplary methods are described below. 

For general reviews of the methods of gene therapy, see Goldspiel et al., 
Clinical Pharmacy 12:488-505 (1993); Wu and Wu, Biotherapy 3:87-95 (1991); 
Tolstoshev. Ann. Rev. Pharmacol. Toxicol. 32:573-596 (1993); MuUigan, Science 

15 260:926-932 (1993); and Morgan and Anderson, Ann. Rev. Biochem. 62:191-217 
(1993); May, TIBTECH 11(5):155-215 (1993). Methods commonly known in the art 
of recombinant DNA technology which can be used are described in Ausubel et al. 
(eds.). Current Protocols in Molecular Biology. John Wiley & Sons, NY (1993); and 
Kriegler, Gene Transfer and Expression, A Laboratory Manual, Stockton Press, NY 

20 (1990). 

In a preferred aspect, the compound comprises nucleic acid sequences 
encoding an antibody, said nucleic acid sequences being part of expression vectors 
that express the antibody or fragments or chimeric proteins or heavy or light chains 
thereof in a suitable host. In particular, such nucleic acid sequences have promoters 

25 operably linked to the antibody coding region, said promoter being inducible or 
constituUve, and, optionally, tissue- specific. In another particular embodiment, 
nucleic acid molecules are used in which the antibody coding sequences and any other 
desired sequences are flanked by regions that promote homologous recombination at a 
desired site in the genome, thus providing for intrachromosomal expression of the 

30 antibody encoding nucleic acids (Koller and Smithies, Proc. Natl. Acad. Sci. USA 
86:8932-8935 (1989); Zijlstra et al.. Nature 342:435-438 (1989). In specific 
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embodiments, the expressed antibody molecule is a single chain antibody; 
alternatively, the nucleic acid sequences include sequences encoding both the heavy 
and light chains, or fragments thereof, of the antibody. 

Delivery of the nucleic acids into a patient may be either direct, in which case 
5 tiie patient is direcUy exposed to tiie nucleic acid or nucleic acid- carrying vectors, or 
indirect, in which case, cells arc first transformed with the nucleic acids in vitro, then 
transplanted into the patient. These two approaches arc known, respectively, as in 
vivo or ex vivo gene therapy. 

In a specific embodiment, the nucleic acid sequences are directiy administered 

1 0 in vivo, where it is expressed to produce the encoded product This can be 

accomplished by any of numerous methods known in the art, e.g., by constructing 
them as part of an appropriate nucleic acid expression vector and administering it so 
that they become intracellular, e.g., by infection using defective or attenuated 
retrovirals or odier virdl vectors (see U.S. Patent No. 4,980,286), or by direct 

15 injection of naked DNA, or by use of microparticle bombardment (e.g., a gene gun; 
Bioiistic, Dupont), or coating with lipids or cell-surface receptors or transfecting 
agents, encapsulation in liposomes, microparticles, or microcapsules, or by 
administering them in linkage to a peptide which is known to enter the nucleus, by 
administering it in linkage to a ligand subject to receptor-mediated endocytosis (see, 

20 e.g., Wu and Wu, J. Biol. Chem. 262:4429-4432 (1987)) (which can be used to target 
cell types specifically expressing the receptors), etc. In another embodiment, nucleic 
acid-ligand complexes can be formed in which the ligand comprises a fusogenic viral 
peptide to disrupt endosomes, allowing the nucleic acid to avoid lysosomal 
degradation. In yet another embodiment, the nucleic acid can be targeted in vivo for 

25 cell specific uptake and expression, by targeting a specific receptor (see, e.g., PCT 
Publications WO 92/06180; WO 92/22635; WO92/20316; W093/14188, WO 
93/20221). Alternatively, the nucleic acid can be inu^oduced inU-acellularly and 
incorporated within host cell DNA for expression, by homologous recombination 
(Koller and Smithies. Proc. Nati. Acad. Sci. USA 86:8932-8935 (1989); Zijlstra et al., 

30 Nature 342:435^38 (1989)). 
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In a specific embodiment, viral vectors that contains nucleic acid sequences 
encoding an antibody of the invention are used. For example, a retroviral vector can 
be used (see Miller et al., Meth. EnzymoL 217:581-599 (1993)). These retroviral 
vectors contain the components necessary for the correct packaging of the viral 
5 genome and integration into the host cell DNA. The nucleic acid sequences encoding 
the antibody to be used in gene therapy are cloned into one or more vectors, which 
facilitates delivery of the gene into a patient. More detail about retroviral vectors can 
be found in Boesen et al., Biotherapy 6:291-302 (1994), which describes the use of a 
retroviral vector to deliver the mdrl gene to hematopoietic stem cells in order to 

10 make the stem cells more resistant to chemotherapy. Other references illustrating the 
use of retroviral vectors in gene therapy are: Qowes et al., J. Clin. Invest. 93:644- 
651 (1994); Kiem et al.. Blood 83:1467-1473 (1994); Salmons and Gunzberg, Human 
Gene Therapy 4:129-141 (1993); and Grossman and Wilson, Curr. Opin. in Genetics 
and Devel. 3:1 10-1 14 (1993). 

15 Adenoviruses are other viral vectors that can be used in gene therapy. 

Adenoviruses are especially attractive vehicles for delivering genes to respiratory 
epithelia. Adenoviruses naturally infect respiratory epithelia where they cause a mild 
disease. Other targets for adenovirus-based delivery systems are liver, the central 
nervous system, endothelial cells, and muscle. Adenovinises have the advantage of 

20 being capable of infecting non-dividing cells. Kozarsky and Wilson, Current 
Opinion in Genetics and Development 3:499-503 (1993) present a review of 
adenovirus-based gene therapy. Boutet al.. Human Gene Therapy 5:3-10(1994) 
demonstrated the use of adenovirus vectors to transfer genes to the respiratory 
epithelia of riiesus monkeys. Other instances of the use of adenoviruses in gene 

25 therapy can be found in Rosenfeld et al.. Science 252:431-434 (1991); Rosenfeld et 
al.. Cell 68:143- 155 (1992); Mastrangeli et al., J. Clin. Invest. 91:225-234 (1993); 
per Publication W094/12649; and Wang, et al„ Gene Therapy 2:775-783 (1995). In 
a preferred embodiment, adenovirus vectors are used. 

Adeno-associated vims (AAV) has also been proposed for use in gene therapy 

30 (Walsh et al., Proc. Soc. Exp. Biol. Med. 204:289-300 (1993); U.S. Patent No. 
5,436,146). 
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Another approach to gene therapy involves transferring a gene to cells in 
tissue culture by such methods as electroporation, lipofection, calcium phosphate 
mediated transfection, or viral infection. Usually, the method of transfer includes the 
transfer of a selectable marker to the cells. The cells are then placed under selection 
5 to isolate those cells that have taken up and are expressing the transferred gene. 
Those ceUs are then delivered to a patient 

In this embodiment, the nucleic acid is introduced into a cell prior to 
administration in vivo of the resulting recombinant cell. Such introduction can be 
carried out by any method known in the art, including but not limited to transfection, 

10 electroporation, microinjection, infection with a viral or bacteriophage vector 
containing the nucleic acid sequences, cell fusion, chromosome-mediated gene 
transfer, microcell-mediated gene transfer, spheroplast fusion, etc. Numerous 
techniques are known in the art for the introduction of foreign genes into cells (see, 
e.g., Loeffler and Behr, Meth. Enzymol. 217:599-618 (1993); Cohen et al., Meth. 

15 Enzymol. 217:618-644 (1993); Cline, Pharmac. Then 29:69-92m (1985) and may be 
used in accordance with the present invention, provided that the necessary 
developmental and physiological functions of the recipient cells are not disrupted. 
The technique should provide for the stable transfer of the nucleic acid to the cell, so 
that the nucleic acid is expressible by the cell and preferably heritable and 

20 expressible by its cell progeny. 

The resulting recombinant ceUs can be delivered to a patient by various 
methods known in the art. Recombinant blood cells (e.g., hematopoietic stem or 
progenitor cells) are preferably administered intravenously. The amount of cells 
envisioned for use depends on the desired effect, patient state, etc., and can be 

25 determined by one skilled in the art. 

Cells into which a nucleic acid can be introduced for purposes of gene therapy 
encompass any desired, available cell type, and include but are not limited to 
epithelial cells, endothelial cells, keratinocytes, fibroblasts, muscle cells, hepatocytes; 
blood cells such as Tlymphocytes, Blymphocytes, monocytes, macrophages, 

30 neutrophils, eosinophils, megakaryocytes, granulocytes; various stem or progenitor 
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cells, in particular hematopoietic stem or progenitor cells, e.g.. as obtained from bone 
marrow, umbilical cord blood, peripheral blood, fetal liver, etc. 

In a preferred embodiment, the cell used for gene therapy is autologous to the 

patient 

5 In an embodiment in which recombinant cells are used in gene therapy, 

nucleic acid sequences encoding an antibody are introduced into the cells such that 
they are expressible by the cells or their progeny, and the recombinant cells are then 
administered in vivo for therapeutic effect- In a specific embodiment, stem or 
progenitor cells are used. Any stem and/or progenitor cells which can be isolated and 

10 maintained in vitro can potentially be used in accordance with this embodiment of 
the present invention (see e.g. PCX Publication WO 94/08598; Stemple and 
Anderson, Cell 71:973-985 (1992); Rheinwald, Meth. Cell Bio. 21A:229 (1980); and 
Pittelkow and Scott, Mayo Clinic Proc. 61:771 (1986)). 

In a specific embodiment, the nucleic acid to be introduced for purposes of 

15 gene therapy comprises an inducible promoter operably linked to the coding region, 
such that expression of the nucleic acid is controllable by controlling the presence or 
absence of the appropriate inducer of transcription. Demonstration of Therapeutic or 
Prophylactic Activity 

The compounds or pharmaceutical compositions of the invention arc 

20 preferably tested in vitro, and then in vivo for the desired therapeutic or prophylactic 
activity, prior to use in humans. For example, in vitro assays to demonstrate the 
therapeutic or prophylactic utility of a compound or pharmaceutical composition 
include, the effect of a compound on a cell line or a patient tissue sample. The effect 
of the compound or composition on the cell line and/or tissue sample can be 

25 determined utilizing techniques known to those of skill in the art including, but not 
limited to, rosette formation assays and cell lysis assays. In accordance with the 
invention, in vitro assays which can be used to determine whether administration of a 
specific compound is indicated, include in vitro cell culture assays in which a patient 
tissue sample is grown in culture, and exposed to or otherwise administered a 

30 compound, and the effect of such compound upon the tissue sample is observed. 
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Therapeutic/Prophylactic Administration and Composition 

The invention provides methods of treatment, inhibition and prophylaxis by 
administration to a subject of an effective amount of a compound or pharmaceutical 
composition of the invention, preferably an antibody of the mvention. In a preferred 
5 aspect, the compound is substantially purified (e.g., substantially free ftom 
substances that limit its effect or produce undesired side-effects). The subject is 
preferably an animal, including but not limited to animals such as cows, pigs, horses» 
chickens, cats, dogs, etc.. and is preferably a mammal, and most preferably human. 
Formulations and methods of administration that can be employed when the 
10 compound comprises a nucleic acid or an immunoglobulin are described above; 

additional appropriate formulations and routes of administration can.be selected from 
among those described herein below. 

Various deliveiy systems arc known and can be used to administer a 
compound of the invention, e.g., encapsulation m liposomes, microparticles, 
15 microcapsules, recombinant cells capable of expressing the compound, receptor- 
mediated endocytosis (see, e.g., Wu and Wu, J. Biol, Chem. 262:4429-4432 (1987)), 
construction of a nucleic acid as part of a retroviral or other vector, etc. Metiiods of 
introduction include but are not limited to intradermal, intramuscular, intraperitoneal, 
intravenous, subcutaneous, intranasal, epidural, and oral routes. The compounds or 
20 compositions may be administered by any convenient route, for example by infusion 
or bolus injection, by absorption through epitfielial or mucocutaneous linings (e.g., 
oral mucosa, rectal and intestinal mucosa, etc.) and may be administered together 
with oUier biologically active agents. Administration can be systemic or local. In 
addition, it may be desirable to introduce the pharmaceutical compounds or 
25 compositions of the invention into the central nervous system by any suitable route, 
including intraventricular and intrathecal injection; intraventricular injection may be 
facilitated by an intraventricular catheter, for example, attached to a reservoir, such 
as an Onmiaya reservoir. Pulmonary administration can also be employed, e.g., by 
use of an inhaler or nebulizer, and formulation with an aerosolizing agent. 
30 In a specific embodiment, it may be desirable to administer tiie pharmaceutical 

compounds or compositions of Uie invention locally to the area in need of treatment; 
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this may be achieved by, for example, and not by way of limitation, local infusion 
during surgery, topical application, e.g., in conjunction with a wound dressing after 
surgery, by injection, by means of a catheter, by means of a suppository, or by meanS 
of an implant, said implant being of a porous, non-porous, or gelatinous material, 
including membranes, such as sialastic membranes, or fibers. Preferably, when 
administering a protein, including an antibody, of the invention, care must be taken to 
use materials to which the protein does not absorb. 

In another embodiment, the compound or composition can be delivered in a 
vesicle, in particular a liposome (see Langer. Science 249: 1527-1533 (1990); Treat et 
al., in Liposomes in the Therapy of Infectious Disease and Cancer, Lopez-Bercstein 
and Fidler (eds.), Liss. New York, pp. 353- 365 (1989); Lopez-Berestein, ibid., pp. 
317-327; see generally ibid.) 

In yet another embodiment, the compound or composition can be delivered in 
a controlled release system. In one embodiment, a pump may be used (see Langer, 
15 supra; Sefton, CRC Crit. Ref. Biomed. Eng. 14:201 (1987); Buchwald et al., Surgery 
88:507 (1980); Saudeketal., N.Engl. J. Med. 321:574 (1989)). In another 
embodiment, polymeric materials can be used (see Medical Applications of 
Controlled Release, Langer and Wise (eds.), CRC Pres., Boca Raton, Florida (1974); 
Controlled Drug BioavailabUity, Drug Product Design and Performance, Smolen and 
20 Ball (eds.), Wiley, New York (1984); Ranger and Peppas, J.. Macromol. Sci. Rev. 
Macromol. Chem. 23:61 (1983); sec also Levy et al.. Science 228:190 (1985); During 
et al., Ann. Neurol. 25:351 (1989); Howard et al., LNeurosurg. 71:105 (1989)). In yet 
another embodiment, a controlled release system can be placed in proximity of the 
therapeutic target, i.e., the brain, thus requiring only a fraction of the systemic dose 
25 (see, e.g., Goodson, in Medical Applications of Controlled Release, supra, vol. 2, pp. 
115-138(1984)). 

Other controlled release systems are discussed in the review by Langer 
(Science 249:1527-1533 (1990)). 

In a specific embodiment where the compound of the invention is a nucleic 
30 acid encoding a protein, the nucleic acid can be administered in vivo to promote 
expression of its encoded protein, by constructing it as part of an appropriate nucleic 
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acid expression vector and administering it so that it becomes intracellular, e.g., by 
use of a retroviral vector (see U.S. Patent No. 4,980,286), or by direct injection, or by 
use of microparticle bombardment (e.g., a gene gun; Biolistic, Dupont), or coating 
with lipids or cell-surface receptors or transfecting agents, or by administering it in 
5 linkage to a homeobox- like peptide which is known to enter the nucleus (see e.g., 
Joliot et al., Proc. Natl. Acad. Sci. USA 88:1864-1868 (1991)). etc. Alternatively, a 
nucleic acid can be mtroduced intracellularly and incorporated within host cell DNA 
for expression, by homologous recombination. 

The present invention also provides pharmaceutical compositions. Such 

10 compositions comprise a therapeutically effective amount of a compound, and a 
pharmaceutically acceptable carrier. In a specific embodiment, the term 
"pharmaceutically acceptable" means approved by a regulatory agency of the Federal 
or a state government or listed in the U.S. Pharmacopeia or other generally recognized 
pharmacopeia for use in anunals, and more particularly in humans. The term 

15 "carrier" refers to a diluent, adjuvant, excipient, or vehicle with which the therapeutic 
is administered. Such pharmaceutical carriers can be sterile liquids, such as water 
and oils, including those of petroleum, animal, vegetable or synthetic origin, such as 
peanut oil, soybean oil, mineral oil, sesame oil and the like. Water is a preferred 
carrier when the pharmaceutical composition is administered intravenously. Saline 

20 solutions and aqueous dextrose and glycerol solutions can also be employed as liquid 
carriers, particularly for injectable solutions. Suitable pharmaceutical excipients 
include starch, glucose, lactose, sucrose, gelatin, malt, rice, flour, chalk, silica gel, 
sodium stearate, glycerol monostearate. talc, sodium chloride, dried skim milk, 
glycerol, propylene, glycol, water, ethanbl and the like. The composition, if desired, 

25 can also contain minor amounts of wetting or emulsifying agents, or pH buffering 
agents. These compositions can take the form of solutions, suspensions, emulsion, 
tablets, pills, capsules, powders, sustained-release formulations and the like. The 
composition can be formulated as a suppository, with traditional binders and carriers 
such as Uiglycerides. Oral formulation can include standard carriers such as 

30 pharmaceutical grades of mannitol, lactose, starch, magnesium stearate, sodium 
saccharine, cellulose, magnesium carbonate, etc. Examples of suitable 
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phannaceuUcal carriers are described in "Remington's PharmaceuUcal Sciences" by 
E.W. Martin. Such compositions will contain a therapeutically effective amount of 
the compound, preferably in purified form, together with a suitable amount of carrier 
so as to provide the form for proper administration to the patient. The fonnulation 
should suit the mode of administration. 

In a preferred embodiment, the composition is formulated in accordance with 
routine procedures as a pharmaceutical composition adapted for intravenous 
administration to human beings. Typically, compositions for intravenous 
administration are solutions in sterile isotonic aqueous buffer. Where necessary, the 
composition may also include a solubiUzing agent and a local anesthetic such as 
lignocaine to ease pain at the site of the injection. Generally, the ingredients are 
supplied either separately or mixed together in unit dosage form, for example, as a dry 
lyophilized powder or water firee concentrate in a hermetically sealed container such 
as an ampoule or sachette indicating the quantity of active agent. Where the 
composition is to be administered by infusion, it can be dispensed with an infusion 
bottie containing sterile pharmaceutical grade water or saline. Where the composition 
is administered by injection, an ampoule of sterile water for injection or saline can be 
provided so tiiat the ingredients may be mixed prior to administration. 

The compounds of the invention can be formulated as neutral or salt forms. 
Pharmaceutically acceptable salts include those formed witii anions such as those 
derived from hydrochloric, phosphoric, acetic, oxalic, tartaric acids, etc., and those 
formed with cations such as diose derived from sodium, potassium, ammonium, 
calcium, ferric hydroxides, isopropylamine, triethylamine, 2-ethylamino eUianol, 
histidine, procsdne, etc. 

The amount of the compound of the invention which will be effective in the 
tireatinent, inhibition and prevention of a disease or disorder associated with aberrant 
expression and/or activity of a polypeptide of die invention can be determined by 
standard clinical techniques. In addition, in vitro assays may optionally be employed 
to help identify optimal dosage ranges. The precise dose to be employed in the 
formulation will also depend on die route of administration, and the seriousness of 
tile disease or disorder, and should be decided according to the judgment of die 
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practitioner and each patient's circumstances. Effective doses may be extrapolated 
from dose-response curves derived from in vitro or animal model test systems. 

For antibodies, the dosage administered to a patient is typically 0.1 mg/kg to 
100 mg/kg of the patient's body weight. Preferably, the dosage administered to a 
patient is between 0.1 mg/kg and 20 mg/kg of the patient's body weight, more 
preferably 1 mg/kg to 10 mg/kg of the patient's body weight. GeneraUy. human 
antibodies have a longer half-life wifliin tiie human body than antibodies from oUier 
species due to the immune response to the foreign polypeptides. Thus, lower dosages 
of human antibodies and less frequent administration is often possible. Further, Uie 
dosage and frequency of administration of antibodies of die invention may be 
reduced by enhancing uptake and tissue penetration (e.g., into tiie brain) of flie 
antibodies by modifications such as, for example, lipidation. 

The invention also provides a pharmaceutical pack or kit comprising one or 

more containers filled witii one or more of the ingredients of tiie pharmaceutical 

compositions of Uie invention. Optionally associated wiUi such container(s) can be a 

notice in tiie form prescribed by a governmental agency regulating tiie manufacture, 

use or sale of pharmaceuticals or biological products, which notice reflects approval 

by die agency of manufacture, use or sale for human administration. Diagnosis and 
Imaging 

Labeled antibodies, and derivatives and analogs ttiercof, which specifically 
bind to a polypeptide of interest can be used for diagnostic purposes to detect, 
diagnose, or mcmitor diseases, disorders, and/or conditions associated witii the 
aberrant expression and/or activity of a polypeptide of die invention. The invention 
provides for die detection of aberrant expression of a polypeptide of interest, 
comprising (a) assaying die expression of die polypeptide of interest in cells or body 
fluid of an individual using one or more antibodies specific to die polypeptide interest 
and (b) comparing die level of gene expression with a standard gene expression level, 
whereby an increase or decrease in the assayed polypeptide gene expression level 
compared to die standard expression level is indicative of aberrant expression. 

The invention provides a diagnostic assay for diagnosing a disorder, 
comprisuig (a) assaying die expression of die polypeptide of interest in cells or body 
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fluid of an individual using one or more antibodies specific to the polypeptide interest 
and (b) comparing the level of gene expression with a standard gene expression level, 
whereby an increase or decrease in the assayed polypeptide gene expression level 
compared to the standard expression level is indicative of a particular disorder. With 
5 respect to cancer, the presence of a relatively high amount of transcript in biopsied 
tissue from an individual may indicate a predisposition for the development of the 
disease, or may provide a means for detecting the disease prior to the appearance of 
actual clinical symptoms. A more definitive diagnosis of this type may allow health 
professionals to employ preventative measures or aggressive treatment earlier 

10 thereby preventing the development or further progression of the cancer. 

Antibodies of the invention can be used to assay protein levels in a biological 
sample using classical immunohistological methods known to those of skill in die art 
(e.g., see Jalkanen, et al., J. Cell. Biol. 101:976-985 (1985); Jalkanen, et al., J. Cell . 
Biol. 105:3087-3096 (1987)). Other antibody-based methods useful for detecUng 

15 protein gene expression include immunoassays, such as the enzyme linked 

immunosorbent assay (ELISA) and the radioimmunoassay (RIA). Suitable antibody 
assay labels are known in the art and include enzyme labels, such as, glucose oxidase; 
radioisotopes, such as iodine (1251, 1211), carbon (14C), sulfur (35S), tritium (3H), 
indium (1 12In), and technetium (99Tc); luminescent labels, such as luminol; and 

20 fluorescent labels, such as fluorescem and rhodamine, and biotin. 

One aspect of the invention is the detection and diagnosis of a disease or 
disorder associated with aberrant expression of a polypeptide of interest in an animal, 
preferably a mammal and most preferably a human. In one embodiment, diagnosis 
comprises: a) administering (for example, parenterally, subcutaneously, or 

25 intraperitoneally) to a subject an effective amount of a labeled molecule which 
specifically binds to the polypeptide of interest; b) waiting for a time interval 
following the administering for permitting the labeled molecule to preferentially 
concentrate at sites in the subject where the polypeptide is expressed (and for 
unbound labeled molecule to be cleared to background level); c) determining 

30 background level; and d) detecting the labeled molecule in the subject, such that 
detection of labeled molecule above the background level indicates that the subject 
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has a particular disease or disorder associated with aberrant expression of the 
polypeptide of interest. Background level can be determined by various methods 
including, comparing the amount of labeled molecule detected to a standard value 
previously determined for a particular systenL 
5 It will be understood in the art that the size of the subject and the imaging 

system used will determine the quantity of imaging moiety needed to produce 
diagnostic images. In the case of a radioisotope moiety, for a human subject, the 
quantity of radioactivity mjected will normally range from about 5 to 20 mUlicuries of 
99mTc. The labeled antibody or antibody fragment will then preferentially 

10 accumulate at the location of cells which contain the specific protein. In vivo tumor 
imaging is described in S.W. Burchiel et al., "Inununopharmacokinetics of 
Radiolabeled Antibodies and Their Fragments.*' (Chapter 13 in Tumor Imaging: 
The Radiochemical Detection of Cancer, S.W. Burchiel and B. A. Rhodes, eds., 
Masson Publishing Inc. (1982). 

15 Depending on several variables, including the type of label used and the mode 

of administration, the time interval following the administration for permitting the 
labeled molecule to preferentially concentrate at sites in the subject and for unbound 
labeled molecule to be cleared to background level is 6 to 48 hours or 6 to 24 hours or 
6 to 12 hours. In another embodiment the time interval following adminisu^tion is 5 

20 to 20 days or 5 to 10 days. 

In an embodiment, monitoring of the disease or disorder is carried out by 
repeating die metiiod for diagnosing the disease or disease, for example, one month 
after initial diagnosis, six months after initial diagnosis, one year after initial 
diagnosis, etc. 

25 Presence of the labeled molecule can be delected in die patient using metiiods 

known in Uie art for in vivo scanning. These metiiods depend upon the type of label 
used. Skilled artisans will be able to determine the appropriate method for detecting a 
particular label. Metiiods and devices tiiat may be used in the diagnostic methods of 
tiie invention include, but are not limited to, computed tomography (CT), whole body 

30 scan such as position emission tomography (PET), magnetic resonance imaging 
(MRI), and sonography. 
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In a specific embodiment, the molecule is labeled with a radioisotope and is 
detected in the patient using a radiation responsive surgical instrument (Thurston et 
al., U.S. Patent No. 5,441,050). In another embodiment, the molecule is labeled with 
a fluorescent compound and is detected in the patient using a fluorescence responsive 
scanning instrument. In another embodiment, the molecule is labeled with a positron 
emitting metal and is detected in the patent using position emission-tomography. In 
yet another embodiment, the molecule is labeled with a paramagnetic label and is 
detected in a patient using magnetic resonance imaging (MRI). Kits 

The present invention provides kits that can be used in the above methods. In 
one embodiment, a kit comprises an antibody of the invention, preferably a purified 
antibody, in one or more containers. In a specific embodiment, the kits of the present 
invention contain a substantially isolated polypeptide comprising an epitope which is 
specifically immunoreactive witij an antibody included in die kit. Preferably, the kits 
of the present invention fuitiier comprise a control antibody which does not react with 
tile polypeptide of interest. In another specific embodiment, the kits of the present 
invention contain a means for detecting the binding of an antibody to a polypeptide of 
interest (e.g., tiie antibody may be conjugated to a detectable substrate such as a 
fluorescent compound, an enzymatic substrate, a radioactive compound or a 
luminescent compound, or a second antibody which recognizes the first antibody may 
be conjugated to a detectable substrate). 

In another specific embodiment of die present invention, the kit is a diagnostic 
kit for use in screening serum containing antibodies specific against proliferative 
and/or cancerous polynucleotides and polypeptides. Such a kit may include a control 
antibody that does not react with die polypeptide of interest. Such a kit may include a 
substantially isolated polypeptide antigen comprising an epitope which is specifically 
immunoreactive witii at least one anti-polypeptide antigen antibody. Further, such a 
kit includes means for detecting the binding of .said antibody to tiie antigen (e.g., the 
antibody may be conjugated to a fluorescent compound such as fluorescein or 
rhodamine which can be detected by flow cytometry). In specific embodiments, the 
kit may include a recombinantly produced or chemically syntiiesized polypeptide 
antigen. The polypeptide antigen of Uie kit may also be attached to a solid support. 
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In a more specific embodiment the detecting means of the above-described kit 
includes a solid support to which said polypeptide antigen is attached. Such a kit may 
also include a non-attached reporter-labeled anti-human antibody. In this 
embodiment, binding of the antibody to the polypeptide antigen can be detected by 
5 binding of the said reporter-labeled antibody. 

In an additional embodiment, the invention includes a diagnostic kit for use in 
screening serum containing antigens of the polypeptide of the invention. The 
diagnostic kit includes a substantially isolated antibody specifically immunoreactive 
with polypeptide or polynucleotide antigens, and means for detecting the bindmg of 

10 tiie polynucleotide or polypeptide antigen to the antibody. In one embodiment, the 
antibody is attached to a solid support. In a specific embodiment, Uie antibody may be 
a monoclonal antibody. The detecting means of the kit may include a second, labeled 
monoclonal antibody. Alternatively, or in addition, die detecting means may include 
a labeled, competing antigen. 

15 In one diagnostic configuration, test serum is reacted with a solid phase 

reagent having a surface-bound antigen obtained by the methods of the present 
invention. After binding with specific antigen antibody to the reagent and removing 
unbound serum components by washing, the reagent is reacted with reporter-labeled 
anti-human antibody to bind reporter to die reagent in proportion to the amount of 

20 bound anti-antigen antibody on Uie solid support. The reagent is again washed to 
remove unbound labeled antibody, and tfie amount of reporter associated with the 
reagent is determined. Typically, die reporter is an enzyme which is detected by 
incubating the solid phase in the presence of a suitable fluorometric, luminescent or 
colorimetric substrate (Sigma, St. Louis, MO). 

25 The solid surface reagent in the above assay is prepared by known techniques 

for attaching protein material to solid support material, such as polymeric beads, dip 
sticks. 96-well plate or filter material. These attachment methods generally include 
non-specific adsorption of the protein to the support or covalent aUachment of die 
protein, typically through a free amine group, to a chemically reactive group on the 

30 solid support, such as an activated carboxyl. hydroxyl, or aldehyde group. 
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Alternatively, streptavidin coaled plates can be used in conjunction with biotinylated 
antigen(s). 

Thus, the invention provides an assay system or kit for carrying out this 
diagnostic method. The kit generally includes a support with surface- bound 
5 recombinant antigens, and a reporter-labeled anti-human antibody for detecting 
surface-bound anti-antigen antibody. 



Fusion Proteins 

10 Any polypeptide of the present invention can be used to generate fusion 

protems. For example, the polypeptide of the present invention, when fused to a 
second protein, can be used as an antigenic tag. Antibodies raised against the 
polypeptide of the present invention can be used to indirecdy detect the second 
protein by binding to the polypeptide. Moreover, because secreted proteins target 

15 cellular locations based on trafficking signals, the polypeptides of the present 
invention can be used as targeting molecules once fused to other proteins. 

Examples of domains that can be fused to polypeptides of the present 
invention include not only heterologous signal sequences, but also other heterologous 
functional regions. The fusion does not necessarily need to be direct, but may occur 

20 through linker sequences. 

Moreover, fusion proteins may also be engineered to improve characteristics 
of the polypeptide of the present invention. For instance, a region of additional amino 
acids, particularly charged amino acids, may be added to the N-terminus of the 
polypeptide to improve stability and persistence during purification from the host cell 

25 or subsequent handling and storage. Also, peptide moieties may be added to the 
polypeptide to facilitate purification. Such regions may be removed prior to final 
preparation of the polypeptide. The addition of peptide moieties to facihtate handling 
of polypeptides are familiar and routine techniques in the art. 

Moreover, polypeptides of the present invention, including fragments, and 

30 specifically epitopes, can be combined with parts of the constant domain of 

immunoglobulins (IgA, IgE, IgG, IgM) or portions thereof (CHI, CH2, CH3, and any 
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combination thereof, including both entire domains and portions thereoO, resulting in 
chimeric polypeptides. These fiasion protems facilitate purification and show an 
increased half-life in vivo. One reported example describes chimeric proteins 
consisting of the first two domains of the human CD4-polypeptide and various 
5 domains of the constant regions of the heavy or light chains of manmialian 
inmiunoglobulins. (EP A 394,827; Traunecker et al.. Nature 33 1 :84-86 (1 988).) 
Fusion proteins having disulfide-linked dimeric structures (due to the IgG) can also be 
more efficient in binding and neutralizing other molecules, than the monomeric 
secreted protem or protein fragment alone. (Fountoulakis et al., J. Biochem. 

10 270:3958-3964 (1995).) 

Similarly, EP-A-O 464 533 (Canadian counterpart 2045869) discloses fusion 
proteins comprising various portions of constant region of immunoglobulin molecules 
together with another human protein or part thereof. In many cases, the Fc part in a 
fusion protein is beneficial in therapy and diagnosis, and thus can result in, for 

15 example, improved pharmacokinetic properties. (EP- A 0232 262.) Alternatively, 

deleting the Fc part after the fusion protein has been expressed, detected, and purified, 
would be desired. For example, the Fc portion may hinder therapy and diagnosis if 
the fusion protein is used as an antigen for inununizations. In drug discovery, for 
example, human proteins, such as hIL-5, have been fused with Fc portions for the 

20 purpose of high-throughput screening assays to identify antagonists of hIL-5. (See, 
D. Bennett et al., J. Molecular Recognition 8:52-58 (1995); K. Johanson et al., J. Biol. 
Chem. 270:9459-9471 (1995).) 

Moreover, the polypeptides of the present invention can be fused to marker 
sequences, such as a peptide which facilitates purification of the fused polypeptide. 

25 In preferred embodiments, the marker amino acid sequence is a hexa-histidine 

peptide, such as the tag provided in a pQE vector (QIAGEN, Inc., 9259 Eton Avenue, 
Chatsworth. CA, 91311), among others, many of which are commercially available. 
As described in Gentz et al., Proc. Natl. Acad. Sci. USA 86:821-824 (1989), for 
instance, hexa-histidine provides for convenient purification of the fusion protein. 

30 Another peptide tag useful for purification, the "HA" tag, corresponds to an epitope 
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derived from the influenza hemagglutinin protein. (Wilson et al.. Cell 37:767 
(1984).) 

Thus, any of these above fusions can be engineered using the polynucleotides 
or the polypeptides of the present invention. 

5 

Vectors, Host Cells, and Protein Prndugtinn 

The present invention also relates to vectors containing the polynucleotide of 
the present invention, host cells, and the production of polypeptides by recombinant 
techniques. The vector may be, for example, a phage, plasmid, viral, or retroviral 
10 vector. Retroviral vectors may be replication competent or replication defective. In 
the latter case, viral propagation generally will occur only in complementing host 
cells. 

The polynucleotides may be joined to a vector containing a selectable marker 
for propagation in a host. Generally, a plasmid vector is introduced in a precipitate, 

15 such as a calcium phosphate precipitate, or in a complex with a charged lipid. If the 
vector is a virus, it may be packaged in vitro using an appropriate packaging cell line 
and then transduced into host cells. 

The polynucleotide insert should be operatively linked to an appropriate 
promoter, such as the phage lambda PL promoter, the E. coli lac, trp, phoA and tac 

20 promoters, the S V40 early and late promoters and promoters of retroviral LTRs, to 
name a few. Other suitable promoters will be known to the skilled artisan. The 
expression constructs will further contain sites for transcription initiation, termination, 
and, in the transcribed region, a ribosome binding site for translation. The coding 
portion of the transcripts expressed by the constructs will preferably include a 

25 translation initiating codon at the beginning and a termination codon (UAA, UGA or 
UAG) appropriately positioned at the end of the polypeptide to be translated. 

As indicated, the expression vectors will preferably include at least one 
selectable maricer. Such markers include dihydrofolate reductase, G418 or neomycin 
resistance for eukaryotic cell culture and tetracycline, kanamycin or ampicillin 

30 resistance genes for culturing in E. coli and other bacteria. Representative examples 
of appropriate hosts include, but are not limited to, bacterial cells, such as E. coli. 
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Streptomyces and Salmonella typhimurium ceils; fungal cells, such as yeast cells 
(e.g., Saccharomyces cerevisiae or Pichia pasloris (ATCC Accession No. 201 178)); 
insect cells such as Drosophila S2 and Spodoptera Sf9 cells; animal cells such as 
CHO, COS, 293, and Bowes melanoma cells; and plant cells. Appropriate culture 
5 mediums and conditions for the above-described host cells are known in the art 

Among vectors preferred for use in bacteria include pQE70, pQE60 and pQE- 
9, available from QIAGEN, Inc.; pBluescript vectors, Phagescript vectors, pNHSA, 
pNH16a, pNHlSA, pNH46A, available from Stratagene Cloning Systems, Inc.; and 
ptrc99a, pKK223-3, pKK233-3. pDR540, pRTTS available from Pharmacia Biotech, 

10 Inc. Among preferred eukaryotic vectors are pWLNEO. pSV2CAT, pOG44, pXTl 
and pSG available from Stratagene; and pSVK3, pBPV, pMSG and pSVL available 
from Pharmacia. Preferred expression vectors for use in yeast systems include, but are 
not limited to pYES2, pYDl, pTEFl/Zeo, pYES2/GS,pPICZ,pGAPZ, pGAPZalph, 
pPIC9. pPIC3.5, pHIL-D2, pHIL-Sl, pPIC3.5K, pPIC9K, and PA0815 (all available 

15 from Inviu^ogen, Carlbad, CA). Other suitable vectors will be readily apparent to the 
skilled artisan. 

Inu^oduction of the construct into the host cell can be effected by calcium 
phosphate transfection, DEAE-dextran mediated transfection, cationic lipid-mediated 
transfection, electroporation, transduction, infection, or other methods. Such methods 

20 are described in many standard laboratory manuals, such as Davis et al., Basic 
Methods In Molecular Biology (1986). It is specifically contemplated that the 
polypeptides of the present invention may in fact be expressed by a host cell lacking a 
recombinant vector. 

A polypeptide of this invention can be recovered and purified from 

25 recombinant cell cultures by well-known methods including ammonium sulfate or 
ethanol precipitation, acid extraction, anion or cation exchange chromatography, 
phosphocellulose chromatography, hydrophobic interaction chromatography, affinity 
chromatography, hydroxylapatite chromatography and lectin chromatography. Most 
preferably, high performance liquid chromatography ("HPLC") is employed for 

30 purification. 
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Polypeptides of the present invention, and preferably the secreted form, can 
also be recovered from: products purified from natural sources, including bodily 
fluids, tissues and cells, whether directly isolated or cultured; products of chemical 
synthetic procedures; and products produced by recombinant techniques from a 
5 prokaryotic or eukaryotic host, including, for example, bacterial, yeast, higher plant, 
insect, and mammalian cells. Depending upon the host employed in a recombinant 
production procedure, the polypeptides of the present invention may be glycosylated 
or may be non-glycosylated. In addition, polypeptides of the invention may also 
include an initial modified methionine residue, in some cases as a result of host- 

10 mediated processes. Thus, it is well known in the art that the N-terminal methionine 
encoded by the translation mitiation codon generally is removed with high efficiency 
from any protein after translation in all eukaryotic cells. While the N-terminal 
methionine on most proteins also is efficiently removed m most prokaryotes, for some 
proteins, this prokaryotic removal process is inefficient, depending on the nature of 

15 the amino acid to which the N-terminal methionine is covalently linked. 

In one embodiment, the yeast Pichia pastoris is used to express the 
polypeptide of the present invention in a eukaryotic system. Pichia pastoris is a 
methylotrophic yeast which can metabolize methanol as its sole carbon source. A 
main step in the methanol metabolization pathway is the oxidation of methanol to 

20 formaldehyde using 0>. This reaction is catalyzed by the enzyme alcohol oxidase. In 
order to metabolize methanol as its sole carbon source, Pichia pastoris must generate 
high levels of alcohol oxidase due, in part, to the relatively low affinity of alcohol 
oxidase for O,. Consequently, in a growth medium depending on methanol as a main 
carbon source, the promoter region of one of the two alcohol oxidase genes {AOXl) is 

25 highly active. In the presence of methanol, alcohol oxidase produced from the AOXl 
gene comprises up to approximately 30% of die total soluble protein in Pichia 
pastoris. See, Ellis, S.B., et al, Mol Cell Biol 5: 1 1 1 1-21 (1985); Koutz, P.J, et al. 
Yeast Siiei-n (1989); Tschopp, J.F., et a/.. NucL Acids Res. 15:3859-76 (1987). 
Thus, a heterologous coding sequence, such as, for example, a polynucleotide of the 

30 present invention, under the transcriptional regulation of all or part of the AOXl 
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regulatory sequence is expressed at exceptionally high levels in Pichia yeast grown in 
the presence of methanol. 

In one example, the plasmid vector pPIC9K is used to express DNA encoding 
a polypeptide of the invention, as set forth herein, in a Pichea yeast system essentially 
5 as described in ""Pichia Protocols: Methods in Molecular Biology," D.R. Higgins and 
J- Cregg, eds. The Humana Press, Totowa, NJ, 1998. This expression vector allows 
expression and secretion of a protein of the invention by virtue of the strong AOXl 
promoter linked to the Pichia pastoris alkaline phosphatase (PHO) secretory signal 
peptide (i.e., leader) located upstream of a multiple cloning site. 

10 Many other yeast vectors could be used in place of pPIC9K, such as, pYES2, 

pYDl, pTEFI/Zeo, pYES2/GS, pPICZ, pGAPZ, pGAPZalpha, pPIC9, pPIC3.5. 
pHIL-D2. pHIL-Sl, pPIC3.5K, and PA0815, as one skiUed in the art would readily 
appreciate, as long as the proposed expression construct provides appropriately 
located signals for transcription, translation, secretion (if desired), and the like. 

15 including an in-frame AUG as required. 

In another embodiment, high-level expression of a heterologous coding 
sequence, such as, for example, a polynucleotide of the present invention, may be 
achieved by cloning the heterologous polynucleotide of the invention into an 
expression vector such as, for example, pGAPZ or pGAPZalpha, and growing the 

20 yeast culture in the absence of methanol. 

In addition to encompassing host cells containing the vector constructs 
discussed herein, the invention also encompasses primary, secondary, and 
inunortalized host cells of vertebrate origin, particularly manmialian origin, that have 
been engineered to delete or replace endogenous genetic material (e.g., coding 

25 sequence), and/or to include genetic material (e.g., heterologous polynucleotide 

sequences) that is operably associated with the polynucleotides of the invention, and 
which activates, alters, and/or amplifies endogenous polynucleotides. For example, 
techniques known in the art may be used to operably associate heterologous control 
regions (e.g., promoter and/or enhancer) and endogenous polynucleotide sequences 

30 via homologous recombination, resulting in the formation of a new u-anscription unit 
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(see, e.g., U.S. Patent No. 5,641,670, issued June 24, 1997; U.S. Patent No. 
5,733,761, issued March 31, 1998; International Publication No. WO 96/2941 1, 
published September 26, 1996; International Publication No. WO 94/12650, 
published August 4, 1994; Koller et al., Proc. Natl. Acad. Sci. USA 86:8932-8935 
5 (1989); and Zijlstra et al., Nature 342:435-438 (1989), the disclosures of each of 
which are incorporated by reference in their entireties). 

In addition, polypeptides of the invention can be chemically synthesized using 
techniques known ui the art (e.g., sec Creighton. 1983, Proteins: Structures and 
Molecular Principles, W.H. Freeman & Co., N.Y., and Hunkapiller et al.. Nature, 

10 310: 105-1 1 1 (1984)). For example, a polypeptide corresponding to a fragment of a 
polypeptide sequence of the invention can be synthesized by use of a peptide 
synthesizer. Furthermore, if desired, nonclassical amino acids or chemical amino acid 
analogs can be introduced as a substitution or addition into the polypeptide sequence. 
Non-classical amino acids include, but are not limited to, to the D-isomers of the 

15 conunon amino acids, 2,4-diaminobutyric acid, a-amino isobutyric acid, 4- 

aminobutyric acid, Abu, 2-amino butyric acid, g-Abu, e-Ahx, 6-amino hexanoic acid, 
Aib, 2-amino isobutyric acid, 3-amino propionic acid, ornithine, norleucine, 
norvaline, hydroxyproline, sarcosine, citrulline, homocitrulline, cysteic acid, t- 
butylglycine, t-butylalanine, phenylglycine, cyclohexylalanine, b-alanine, fluoio- 

20 amino acids, designer amino acids such as b-methyl amino acids, Ca-methyl amino 
acids, Na-methyl amino acids, and amino acid analogs in general. Furthermore, the 
amino acid can be D (dextrorotaiy) or L (levorotaiy). 

The uivention encompasses polypeptides which are differentially modified 
during or after translation, e.g., by glycosylation, acetylation, phosphorylation, 

25 amidation, derivatizaiion by known protecting/blocking groups, proteolytic cleavage, 
linkage to an antibody molecule or other cellular ligand, etc. Any of numerous 
chemical modifications may be carried out by known techniques, including but not 
limited, to specific chemical cleavage by cyanogen bromide, trypsin, chymotrypsin, 
papain, V8 protease, NaBH^; acetylation, formylation, oxidation, reduction; metabolic 

30 synthesis in the presence of tunicamycin; etc. 
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Additional post-translational modifications encompassed by the invention 
include, for example, e.g., N-linked or 0-linked carbohydrate chains, processing of 
N-terminal or C-terminal ends), attachment of chemical moieties to the amino acid 
backbone, chemical modifications of N-linked or 0-linked carbohydrate chains, and 
addition or deletion of an N-terminal methionine residue as a result of procaiyotic 
host ceU expression. The polypeptides may also be modified with a detectable label, 
such as an enzymatic, fluorescent, isotopic or affinity label to allow for detection and 
isolation of the protein. 

Also provided by the invention are chemically modified derivatives of the 
polypeptides of the invention which may provide additional advantages such as 
increased solubility, stability and circulating time of tfje polypeptide, or decreased 
immunogenicity (see U.S. Patent NO: 4,179337). The chemical moieties for 
derivitization may be selected from water soluble polymers such as polyethylene 
glycol, ethylene glycol/propylene glycol copolymers, carboxymethylcellulose, 
dextran. polyvinyl alcohol and Uie like. The polypeptides may be modified at random 
positions within the molecule, or at predetermined positions within the molecule and 
may include one, two, three or more attached chemical moieties. 

The polymer may be of any molecular weight, and may be branched or 
unbranched. For polyethylene glycol, the preferred molecular weight is between 
about 1 kDa and about 100 kDa (the term "about" indicating that in preparations of 
polyetiiylene glycol. Sonne molecules will weigh more, some less, dian Uie stated 
molecular weight) for ease in handling and manufacturing. Other sizes may be used, 
depending on tiic desired therapeutic profile (e.g., the duration of sustained release 
desired, the effects, if any on biological activity, the ease in handling, die degree or 
lack of antigenicity and other known effects of the polyethylene glycol to a 
therapeutic protein or analog). 

The polyethylene glycol molecules (or other chemical moieties) should be 
attached to the protein with consideration of effects on functional or antigenic 
domains of the protein. There are a number of attachment methods available to those 
skilled in Uie art, e.g., EP 0401 384, herein incorporated by reference (coupling PEG 
to G-CSF), see also Malik et al., Exp. Hematol. 20:1028-1035 (1992) (reporting 
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pegylation of GM-CSF using trcsyl chloride). For example, polyethylene glycol may 
be covalently bound through amino acid residues via a reactive group, such as, a ftee 
amino or carboxyl group. Reactive groups are those to which an activated 
polyethylene glycol molecule may be bound. The amino acid residues having a free 
amino group may include lysine residues and the N-terminal amino acid residues; 
those having a free carboxyl group may include aspartic acid residues glutamic acid 
residues and the C-temninal amino acid residue. Sulfhydiyl groups may also be used 
as a rcacUve group for attaching the polyethylene glycol molecules. Preferred for 
therapeutic purposes is attachment at an amino group, such as attachment at the 
N-terminus or lysine group. 

One may specifically desire proteins chemically modified at the N-teiminus. 
Using polyethylene glycol as an illustration of the present composition, one may 
select fh>m a variety of polyethylene glycol molecules (by molecular weight, 
branching, etc.), the proportion of polyethylene glycol molecules to protein 
(polypeiHide) molecules in the reaction mix, the type of pegylation reaction to be 
performed, and the method of obtaining the selected N-terminally pegylated protein. 
The method of obtaining the N-terminally pegylated preparation (i.e., separating Uiis 
moiety from other monopegylated moieties if necessary) may be by purification of Uie 
N-terminally pegylated material from a population of pegylated protein molecules. 
Selective proteins chemically modified at the N-terminus modification m^ be 
accomplished by reductive alkylation which exploits differential reactivity of different 
types of primary amino groups (lysine vorsus the N-terminal) available for 
derivatization in a particular protein. Under the appropriate reaction conditions, 
substantially selective derivatization of the protein at the N-tenrfnus witii a carbonyl 
group containing polymer is achieved. 

The polypeptides of the invention may be in monomers or multimers (i.e.. 
dimers, trimers, tetramers and higher multimers). Accordingly, the present invention 
relates to monomers and multimers of tiie polypeptides of the invention, their 
preparation, and compositions (preferably. Therapeutics) containing tiiem. Li specific 
embodiments, die polypeptides of die invention are monomers, dimers, trimers or 
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tetramers. In additional embodiments, the multimers of the invention are at least 
dimers, at least trimers, or at least tetramers. 

Multimers encompassed by the invention may be homomers or heteromere. 
As used herein, the term homomer, refers to a muliimer containing only polypeptides 
corresponding to the amino acid sequence of SEQ ID NO: Y or encoded by the cDNA 
contained in a deposited clone (including fragments, variants, splice variants, and 
fusion proteins, corresponding to these polypeptides as described herein). These 
homomers may contain polypeptides having identical or different amino acid 
sequences. In a specific embodiment, a homomer of the invention is a multimer 
containing only polypeptides having an identical amino acid sequence. In another 
specific embodiment, a homomer of the invention is a multimer containing 
polypeptides having different amino acid sequences. In specific embodiments, the 
multimer of the invention is a homodimer (e.g., containing polypeptides having 
identical or different amino acid sequences) or a homotrimer (e.^., containing 
polypeptides having identical and/or different amino acid sequences). In additional 
embodiments, the homomeric multimer of the invention is at least a homodimer, at 
least a homotrimer, or at least a homotetramer. 

As used herein, the term heteromer refers to a multimer containing one or 
more heterologous polypeptides (i.e., polypeptides of different proteins) in addition to 
tiie polypeptides of tiie invention. In a specific embodiment, die multimer of the 
invention is a heterodimer, a heterotrimer, or a heterotetramer. In additional 
embodiments, die heteromeric multimer of the mvention is at least a heterodimer, at 
least a heterotrimer, or at least a heterotetramer. 

Multimers of the invention may be tiieirresult of hydrophobic, hydrophilic, 
ionic and/or covalent associations and/or may be indirectly linked, by for example, 
liposome fonnation. Thus, in one embodiment, multimers of the invention, such as, 
for example, homodimers or homotrimers, are formed when polypeptides of the 
invention contact one another in solution. In anotiier embodiment, heteromultimers of 
the invention, such as, for example, heteroUimers or heteroietramers, are formed 
when polypeptides of the invention contact antibodies to the polypeptides of the 
invention (including antibodies to the heterologous polypeptide sequence in a fusion 
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protein of the invention) in solution. In other embodiments, multimers of the 
invention are formed by covalent associations with and/or between the polypeptides 
of the invention. Such covalent associations may involve one or more amino acid 
residues contained in the polypeptide sequence ( e.g., that recited in the sequence 
listing, or contained in the polypeptide encoded by a deposited clone). In one 
instance, the covalent associations are cross-linking between cysteine residues located 
within the polypeptide sequences which interact in the native (i.e., naturally 
occurring) polypeptide. In another instance, the covalent associations are the 
consequence of chemical or recombinant manipulation. Alternatively, such covalent 
associations may involve one or more amino acid residues contained in the 
heterologous polypeptide sequence in a fusion protein of the invention. 

In one example, covalent associations are between the heterologous sequence 
contained in a fusion protein of the invention (see, e.g., US Patent Number 
5.478.925). In a specific example, the covalent associations are between the 
heterologous sequence contained in an Fc fusion protein of the invention (as 
described herein). In another specific example, covalent associations of fusion 
proteins of the invention are between heterologous polypeptide sequence from 
another protein that is capable of forming covalently associated muhimers, such as for 
example, oseteoprotegerin (see, e.g.. International Publication NO: WO 98/49305. the 
contents of which are herein incorporated by reference in its entirety). In another 
embodiment, two or more polypeptides of the invention are joined through peptide 
linkers. Examples include those peptide linkers described in U.S. Pat. No. 5.073,627 
(hereby incorporated by reference). Proteins comprising multiple polypeptides of the 
invention separated by peptide linkers may be produced using conventional 
recombinant DNA technology. 

Another metfiod for preparing multimer polypeptides of the invention involves 
use of polypeptides of the invention fused to a leucine zipper or isoleucine zipper 
polypeptide sequence. Leucine zipper and isoleucine zipper domains are polypeptides 
that promote muUimerization of the proteins in which they are found. Leucine 
zippers were originally identified in several DNA-binding proteins (Landschulz et al.. 
Science 240:1759, (1988)), and have since been found in a variety of different 
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proteins. Among the known leucine zippers are naturally occurring peptides and 
derivatives thereof that dimerize or trimerize. Examples of leucine zipper domains 
suitable for producing soluble multimeric proteins of the invention are those described 
in per application WO 94/10308, hereby incorporated by reference. Recombinant 
5 fusion proteins comprising a polypeptide of the invention fused to a polypeptide 
sequence that dimerizes or trimerizes in solution are expressed in suitable host cells, 
and the resulting soluble multimeric fusion protein is recovered from the culture 
supernatant using techniques known in the art. 

Trimeric polypeptides of the invention may offer the advantage of enhanced 
10 biological activity. Preferred leucine zipper moieties and isoleucine moieties are 
those that preferentially form trimers. One example is a leucine zipper derived from 
lung surfactant protein D (SPD), as described in Hoppe et al. (FEBS Letters 344: 191, 
(1994)) and in patent application Ser. No, 08/446,922, hereby incorporated by 
reference. Other peptides derived from naturally occurring trimeric proteins may be 
15 employed in preparing trimeric polypeptides of the invention. 

In another example, proteins of the invention are associated by interactions 
between Flag® polypeptide sequence contained in fusion proteins of the invention 
containing Flag® polypeptide seuqence. In a further embodiment, associations 
proteins of the invention are associated by interactions between heterologous 
20 polypeptide sequence contained in Flag® fusion proteins of the invention and anti- 
Flag® antibody. 

The multimers of the invention may be generated using chemical techniques 
known in the art. For example, polypeptides desired to be contained in the multimers 
of the invention may be chemically cross-linked using linker molecules and linker 

25 molecule length optimization techniques known in the art (see, e.g., US Patent 
Number 5,478,925, which is herein incorporated by reference in its entirety). 
Additionally, multimers of the invention may be generated using techniques known in 
the art to form one or more inter-molecule cross-links between the cysteine residues 
located within the sequence of the polypeptides desired to be contained in the 

30 multimer (see, e.g., US Patent Number 5,478,925, which is herein incorporated by 
reference in its entirety). Further, polypeptides of the invention may be routinely 
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modified by the addition of cysteine or biotin to the C terminus or N-tenninus of the 
polypeptide and techniques known in the art may be applied to generate multimers 
containing one or more of these modified polypeptides (see, e.g., US Patent Number 
5,478,925, which is herein incorporated by reference in its entirety). Additionally, 
techniques known in the art may be applied to generate liposomes containing the 
polypeptide components desired to be contained in the multimer of the invention (see, 
e.g.. US Patent Number 5,478.925. which is herein incorporated by reference in its 
entirety). 

Alternatively, multimers of tiie invention may be generated using genetic 
engineering techniques known in die art. to one embodiment, polypeptides contained 
in multimers of tiie invention arc produced recombinandy using fusion protein 
technology described herein or otherwise known in die art (see, e.g., US Patent 
Number 5,478,925, which is herein incoiporated by reference in its entirety). In a 
specific embodiment, polynucleotides coding for a homodimer of die invention arc 
generated by ligating a polynucleotide sequence encoding a polypeptide of die 
invention to a sequence encoding a linker polypeptide and then furtiier to a synUietic 
polynucleotide encoding the translated product of the polypeptide in the reverse 
orientation from the original C-terminus to the N-terminus (lacking die leader 
sequence) (see. e.g., US Patent Number 5,478,925, which is herein incoiporated by 
reference in its entirety). In another embodiment, recombinant techniques described 
herein or odierwise known in die art are applied to generate recombinant polypeptides 
of the invention which contain a transmembrane domain (or hyiophobic or signal 
peptide) and which can be incorporated by membrane reconstimtion techniques into 
liposomes (see. e.g.. US Patent Number 5,478.925, which is herein mcoiporated by 
reference in its entirety). 

Uses of the Polynucleotides 

Each of die polynucleotides identified herein can be used in numerous ways as 
reagents. The following description should be considered exemplary and utilizes 
known techniques. 
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The polynucleotides of the present invention are usefiil for chromosome 
identification. There exists an ongoing need to identify new chromosome markers, 
since few chromosome marking reagents, based on actual sequence data (repeat 
polymorphisms), are presently available. Each polynucleotide of the present 
5 invention can be used as a chromosome marker. 

Briefly, sequences can be mapped to chromosomes by preparing PGR primers 
(preferably 15-25 bp) from the sequences shown in SEQ ID NO:X. Primers can be 
selected using computer analysis so that primers do not span more than one predicted 
exon in the genomic DNA. These primers are then used for PGR screening of 

10 somatic cell hybrids containing individual human chromosomes. Only those hybrids 
containing the human gene corresponding to the SEQ ID NO:X will yield an 
amplified fragment 

Similarly, somatic hybrids provide a rapid method of PGR mapping the 
polynucleotides to particular chromosomes. Three or more clones can be assigned per 

15 day using a single thermal cycler. Moreover, sublocalization of the polynucleotides 
can be achieved with panels of specific chromosome fragments. Other gene mapping 
strategies that can be used include in situ hybridization, prescreening with labeled 
flow-sorted chromosomes, and preselection by hybridization to construct 
chromosome specific-cDNA libraries. 

20 Precise chromosomal location of the polynucleotides can also be achieved 

using fluorescence in situ hybridization (FISH) of a metaphase chromosomal spread. 
This technique uses polynucleotides as short as 500 or 600 bases; however, 
polynucleotides 2,000-4.000 bp are preferred. For a review of this technique, see 
Verma el al., **Human Ghromosomes: a Manual of Basic Techniques," Pergamon 

25 Press, New York (1988). 

For chromosome mapping, the polynucleotides can be used individually (to 
mark a single chromosome or a single site on that chromosome) or in panels (for 
marking multiple sites and/or multiple chromosomes). Preferred polynucleotides 
correspond to the noncoding regions of the cDNAs because the coding sequences are 

30 more likely conserved within gene families, thus increasing the chance of cross 
hybridization during chromosomal mapping. 
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Once a polynucleotide has been mapped to a precise chromosomal location, 
the physical position of the polynucleotide can be used in linkage analysis. Linkage 
analysis establishes coinheritance between a chromosomal location and presentation 
of a particular disease. (Disease mapping data are found, for example, in V. 
McKusick, Mendelian Inheritance in Man (available on line through Johns Hopkins 
University Welch Medical Ubiaiy) .) Assuming 1 megabase mapping resolution and 
one gene per 20 kb, a cDNA precisely localized to a chromosomal region associated 
with the disease could be one of 50-500 potential causative genes. 

Thus, once coinheritance is established, differences in the polynucleotide and 
the corresponding gene between affected and unaffected individuals can be examined. 
First, visible structural alterations in the chromosomes, such as deletions or 
translocations, are examined in chromosome spreads or by PGR. If no structural 
alterations exist, the presence of point mutations are ascertained. Mutations observed 
in some or all affected individuals, but not in normal individuals, indicates that the 
mutation may cause the disease. However, complete sequencing of the polypeptide 
and the corresponding gene from several normal individuals is required to distinguish 
the mutation from a polymorphism. If a new polymorphism is identified, this 
polymorphic polypeptide can be used for further linkage analysis. 

Furthermore, increased or decreased expression of the gene in affected 
individuals as compared to unaffected individuals can be assessed using 
polynucleotides of the present invention. Any of these alterations (altered expression, 
chromosomal rearrangement, or mutation) can be used as a diagnostic or prognostic 
marker. 

Thus, the invention also provides a diagnostic method useful during diagnosis 
of a disorder, involving measuring the expression level of polynucleotides of the 
present invention in cells or body fluid from an individual and comparing the 
measured gene expression level with a standard level of polynucleotide expression 
level, whereby an increase or decrease in the gene expression level compared to the 
standard is indicative of a disorder. 

In still another embodiment, the invention includes a kit for analyzing samples 
for the presence of proliferative and/or cancerous polynucleotides derived from a test 
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subject In a general embodiment, the kit includes at least one polynucleotide probe 
containing a nucleotide sequence that will specifically hybridize with a 
polynucleotide of the present invention and a suitable container. In a specific 
embodiment, the kit includes two polynucleotide probes defining an internal region of 
the polynucleotide of the present invention, where each probe has one strand 
containing a 3 1 'mer-end internal to the region. In a fiirther embodiment, the probes 
may be usefiil as primers for polymerase chain reaction amplification. 

Where a diagnosis of a disorder, has abieady been made according to 
conventional methods, the present invention is useful as a prognostic indicator, 
whereby patients exhibitmg enhanced or depressed polynucleotide of the present 
invention expression will experience a worse clinical outcome relative to patients 
expressing the gene at a level nearer the standard level. 

By "measuring the expression level of polynucleotide of the present 
invention" is intended qualitatively or quantitatively measuring or estimating the level 
of the polypeptide of the present invention or the level of the mRNA encoding the 
polypeptide in a first biological sample either directly (e.g., by determining or 
estimating absolute protein level or mRNA level) or relatively (e.g., by comparing to 
the polypeptide level or mRNA level in a second biological sample). Preferably, the 
polypeptide level or mRNA level in the first biological sample is measured or 
estimated and compared to a standard polypeptide level or mRNA level, the standard 
being taken from a second biological sample obtained from an individual not having 
the disorder or being determined by averaging levels from a population of individuals 
not having a disorder. As will be appreciated in the art, once a standard polypeptide 
level or mRNA level is known, it can be used repeatedly as a standard for 
comparison. 

By "biological sample" is intended any biological sample obtained from an 
individual, body fluid, cell line, tissue culture, or other source which contains the 
polypeptide of the present mvention or mRNA. As indicated, biological samples 
include body fluids (such as semen, lymph, sera, plasma, urine, synovial fluid and 
spinal fluid) which contain tiie polypeptide of the present invention, and other tissue 
sources found to express the polypeptide of tiie present invention. Methods for 
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obtaining tissue biopsies and body fluids from mammals are well known in the art. 
Where the biological sample is to include mRNA, a tissue biopsy is the prefened 
source. 

The method(s) provided above may prefenrably be applied in a diagnostic 
method and/or kits in which polynucleotides and/or polypeptides are attached to a 
solid support. In one exemplaiy method, the support may be a "gene chip" or a 
"biological chip" as described in US Patents 5,837,832, 5,874,219. and 5,856.174. 
Further, such a gene chip with polynucleotides of the present invention attached may 
be used to identify polymorphisms between the polynucleotide sequences, with 
polynucleotides isolated from a test subject. The knowledge of such polymorphisms 
(i.e. their location, as well as, their existence) would be beneficial in identifying 
disease loci for many disorders, including cancerous diseases and conditions. Such a 
method is described in US Patents 5,858,659 and 5,856,104. The US Patents 
referenced supra are hereby incorporated by reference in their entirety herein. 

The present invention encompasses polynucleotides of the present invention 
that are chemically synthesized, or reproduced as peptide nucleic acids (PNA), or 
according to other methods known in the art. The use of PNAs would serve as the 
preferred form if the polynucleoUdes are incorporated onto a solid support, or gene 
chip. For the purposes of the present invention, a peptide nucleic acid (PNA) is a 
polyamide type of DNA analog and the monomeric units for adenine, guanine, 
thymine and cytosine are available commercially (Perceptive Bio^stems). Certain 
components of DNA, such as phosphorus, phosphorus oxides, or deoxyribose 
derivatives, are not present in PNAs. As disclosed by P. E. Nielsen, M. Eghohn, R. H. 
Berg and O. Buchardt, Science 254, 1497 (1991); and M. Egholm, O. Buchaidt, 
L.Christensen, C Behrens, S. M. Freier, D. A. Driver, R. H. Berg, S. K. Kim, B. 
Norden, and P. E. Nielsen, Nature 365, 666 (1993), PNAs bind specifically and 
tightly to complementary DNA strands and are not degraded by nucleases. In fact, 
PNA binds more strongly to DNA than DNA itself does. This is probably because 
there is no electrostatic repulsion between the two strands, and also the polyamide 
backbone is more flexible. Because of this, PNA/DNA duplexes bind under a wider 
range of stringency conditions than DNA/DNA duplexes, making it easier to perform 
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multiplex hybridization. Smaller probes can be used than with DNA due to the strong 
binding. In addition, it is more likely that single base mismatches can be determined 
with PNA/DNA hybridization because a single mismatch in a PNA/DNA 15-mer 
lowers the melting point (T.sub.m) by 8°-20** C, vs. 4*^-16° C for the DNA/DNA 15- 
5 mer duplex. Also, the absence of charge groups in PNA means that hybridization can 
be done at low ionic strengths and reduce possible interference by salt during the 
analysis. 

The present invention is useful for detecting cancer in mammals. In particular 
the invention is useful during diagnosis of pathological cell proliferative neoplasias 

10 which include, but are not limited to: acute myelogenous leukemias including acute 
monocytic leukemia, acute myeloblastic leukemia, acute promyelocytic leukemia, 
acute myelomonocytic leukemia, acute erythroleukemia, acute megakaryocytic 
leukemia, and acute undifferentiated leukemia, etc.; and chronic myelogenous 
leukemias including chronic myelomonocytic leukemia, chronic granulocytic 

15 leukemia, etc. Preferred mammals include monkeys, apes, cats, dogs, cows, pigs, 
horses, rabbits and humans. Particularly preferred are humans. 

Pathological cell proliferative diseases, disorders, and/or conditions are often 
associated with inappropriate activation of proto-oncogenes. (Gelmann, E. P. et al., 
'The Etiology of Acute Leukemia: Molecular Genetics and Viral Oncology," in 

20 Neoplastic Diseases of the Blood, Vol 1., Wiemik, P. H. et al. eds., 161-182 (1985)). 
Neoplasias are now believed to result from the qualitative alteration of a noimal 
cellular gene product, or ftom the quantitative modification of gene expression by 
insertion into the chromosome of a viral sequence, by chromosomal translocation of a 
gene to a more actively transcril^ region, or by some other mechanism. (Gelmann 

25 et al., supra) It is likely that mutated or altered expression of specific genes is 

involved in the pathogenesis of some leukemias, among other tissues and cell types. 
(Gelmann et al., supra) Indeed, the human counterparts of the oncogenes involved in 
some animal neoplasias have been amplified or translocated in some cases of human 
leukemia and carcinoma. (Gelmann et al., supra) 

30 For example, c-myc expression is highly amplified in the non-lymphocytic leukemia 
cell line HL-60. When HL-60 cells are chemically induced to stop proliferation, the 
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level of c-myc is found to be downregulated (International Publication Number WO 
91/15580) However, it has been shown that exposure of HL-60 ceUs to a DNA 
construct that is complementaiy to the 5* end of c-myc or c-myb blocks translation of 
the corresponding mRNAs which downregulates expression of the c-myc or c-myb 
5 proteins and causes arrest of cell proliferation and differentiation of the treated cells, 
(International Publication Number WO 91/15580; Wickstrom et al., Proc. Natl. Acad. 
Sci. 85:1028 (1988); Anfossi ct al., Proc. Natl. Acad. Sci. 86:3379 (1989)). However, 
the skilled artisan would ^preciate the present invention's usefulness would not be 
limited to treatment of proliferative diseases, disorders, and/or conditions of 

10 hematopoietic cells and tissues, in light of the numerous cells and cell types of 
varying origins which are known to exhibit proliferative phenotypes. 

In addition to the foregoing, a polynucleotide can be used to control gene 
expression through triple helix formation or antisense DNA or RNA. Antisense 
techniques are discussed, for example, in Okano, J. Neurochem. 56: 560 (1991); 

15 "Oligodeoxy nucleotides as Antisense Inhibitors of Gene Expression,CRCPress, Boca 
Raton, FL (1988). Triple helix formation is discussed in, for instance Lee et al.. 
Nucleic Acids Research 6: 3073 (1979); Cooney et al„ Science 241: 456 (1988); and 
Dervan et al.. Science 251: 1360 (1991). Both methods rely on binding of the 
polynucleotide to a complementary DNA or RNA. For these techniques, preferred 

20 polynucleotides arc usually oligonucleotides 20 to 40 bases in length and 

complementary to cither the region of the gene involved in transcription (triple helix - 
see Lee et al., Nucl. Acids Res. 6:3073 (1979); Cooney ct al.. Science 241:456 
(1988); and Dervan et al.. Science 251 :1360 (1991) ) or to the mRNA itself (antisense 
- Okano, J. Neurochem. 56:560 (1991); Oligodeoxy-nucleotides as Antisense 

25 Inhibitors of Gene Expression, CRC Press, Boca Raton, FL ( 1 988).) Triple helix 
formation optimally results in a shut-off of RNA transcription from DNA, while 
antisense RNA hybridization blocks translation of an mRNA molecule into 
polypeptide. Both techniques are effective in model systems, and the information 
disclosed herein can be used to design antisense or uiple helix polynucleotides in an 

30 effort to treator prevent disease. 
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Polynucleotides of the present invention are also useful in gene therapy. One 
goal of gene therapy is to insert a normal gene into an organism having a defective 
gene, m an effort to correct the genetic defect. The polynucleotides disclosed in the 
present invention offer a means of targeting such genetic defects in a highly accurate 
5 manner. Another goal is to insert a new gene that was not present in the host genome, 
thereby producmg a new trait in the host cell. 

The polynucleotides are also useful for identifying individuals ftom minute 
biological samples. The United States military, for example, is considering the use of 
restriction fragment length polymorphism (RFLP) for identification of its personnel. 

10 In this technique, an individual's genomic DNA is digested with one or more 
resuiction enzymes, and probed on a Southern blot to yield unique bands for 
identifying personnel. This method does not suffer from the current limitations of 
"Dog Tags" which can be lost, switched, or stolen, making positive identification 
difficult. The polynucleotides of the present invention can be used as additional DNA 

1 5 markers for RI^. 

The polynucleotides of the present invention can also be used as an alternative 
to RFLP, by determining the actual base-by-base DNA sequence of selected portions 
of an individual's genome. These sequences can be used to prepare PGR primers for 
amplifying and isolating such selected DNA, which can then be sequenced. Using 

20 this technique, individuals can be identified because each individual will have a 
unique set of DNA sequences. Once an unique ID database is established for an 
individual, positive identification of that individual, living or dead, can be made from 
extremely small tissue samples. 

Forensic biology also benefits from using DNA-based identification 

25 techniques as disclosed herein. DNA sequences taken from very small biological 
samples such as tissues, e.g., hair or skin, or body fluids, e.g., blood, saliva, semen, 
synovial fluid, anmiotic fluid, breast milk, lymph, pulmonary sputum or 
surfactant,urine,fecal matter, etc., can be amplified using PGR. In one prior art 
technique, gene sequences amplified from polymorphic loci, such as DQa class II 

30 HLA gene, are used in forensic biology to identify individuals. (Erlich, H., PGR 
Technology, Freeman and Go. (1992).) Once these specific polymorphic loci are 
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amplified, they are digested with one or more restriction enzymes, yielding an 
identifying set of bands on a Southern blot probed with DNA corresponding to the 
DQa class n HLA gene. Similarly, polynucleotides of the present invention can be 
used as polymorphic markers for forensic purposes. 
5 There is also a need for reagents capable of identifying the source of a 

particular tissue. Such need arises, for example, in forensics when presented with 
tissue of unknown origin. Appropriate reagents can comprise, for example. DNA 
probes or primers specific to particular tissue prepared from the sequences of the 
present invention. Panels of such reagents can identify tissue by species and/or by 
10 organ type. In a similar fashion, these reagents can be used to screen tissue cultures 
for contamination. 

In the very least, the polynucleotides of the present invention can be used as 
molecular weight markers on Southern gels, as diagnostic probes for the presence of a 
specific mRNA in a particular cell type, as a probe to "subtract-out" known sequences 
1 5 in the process of discovering novel polynucleotides, for selecting and making 
oligomers for attachment to a "gene chip" or other support, to raise anti-DNA 
antibodies using DNA immunization techniques, and as an antigen to elicit an 
immune response. 

20 UsesofthePnly|w>pt8H^ 

Each of the polypeptides identified herein can be used in numerous ways. The 
following description should be considered exemplary and utilizes known techniques. 

A polypeptide of the present invention can be used to assay protein levels in a 
biological sample using antibody-based techniques. For example, protein expression 

25 in tissues can be studied with classical immunohistological methods. (Jalkanen, M., 
et al.. J. Cell. Biol. 101:976-985 (1985); Jalkanen, M., et al., J. Cell . Biol. 105:3087- 
3096 (1987).) Other antibody-based methods useful for detecting protein gene 
expression include immunoassays, such as the enzyme linked immunosorbent assay 
(ELISA) and the radioimmunoassay (RIA). Suitable antibody assay labels are known 

30 in the art and include enzyme labels, such as, glucose oxidase, and radioisotopes, such 
as iodine (1251, 1211), carbon (14C), sulfiir (35S), tritium (3H), indium (1 12In), and 
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technetium (99mTc), and fluorescent labels, such as fluorescein and rhodamine, and 
biotin. 

In addition to assaying secreted protein levels in a biological sample, proteins 
can also be detected in vivo by imaging. AnUbody labels or markers for in vivo 
5 imaging of protein include those detectable by X-radiography, NMR or ESR. For X- 
radiography, suitable labels include radioisotopes such as barium or cesium, which 
emit detectable radiation but are not overtly harmAil to the subject. Suitable markers 
for NMR and ESR include those with a detectable characteristic spin, such as 
deuterium, which may be incorporated into the antibody by labeling of nutrients for 
10 the relevant hybridoma. 

A protein-specific antibody or antibody fragment which has been labeled with 
an appropriate detectable imaging moiety, such as a radioisotope (for example. 1311. 
1 12In, 99mTc), a radio-opaque substance, or a material detectable by nuclear 
magnetic resonance, is introduced (for example, parenterally, subcutaneously, or 

1 5 intraperitoneally) into the manunal. It will be understood in the art that the size of the 
subject and the imaging system used will determine the quantity of imaging moiety 
needed to produce diagnostic images. In the case of a radioisotope moiety, for a 
human subject, the quantity of radioactivity injected will normally range from about 5 
to 20 millicuries of 99mTc. The labeled antibody or anUbody fragment wiU then 

20 preferentially accumulate at the location of cells which contain the specific protein. 
In vivo tumor imaging is described in S.W. Burchiel et al., "Immunopharmacokinetics 
of Radiolabeled Antibodies and Their Fragments." (Chapter 13 in Tumor Imaging: 
The Radiochemical Detection of Cancer. S.W. Burchiel and B. A. Rhodes, eds.. 
Masson Publishing Inc. (1982).) 

25 Thus, the invention provides a diagnostic method of a disorder, which 

involves (a) assaying tiie expression of a polypeptide of the present invention in cells 
or body fluid of an individual; (b) comparing the level of gene expression witii a 
standard gene expression level, whereby an increase or decrease in the assayed 
polypeptide gene expression level compared to Uie standard expression level is 

30 indicative of a disorder. Witii respect to cancer, the presence of a relatively high 
amount of transcript in biopsied tissue from an individual may indicate a 
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predi^sition for the development of the disease, or may provide a means for 
detecting the disease prior to the appearance of actual cUnical symptoms. A more 
definitive diagnosis of this type may allow health professionals to employ 
preventative measures or aggressive treatment earher thereby preventing the 
development or ftirlher progression of the cancer. 

Moreover, polypeptides of the present invention can be used to treat, prevent, 
and/or diagnose disease. For example, patients can be administered a polypeptide of 
the present invention in an effort to replace absent or decreased levels of the 
polypeptide (e.g., insulin), to supplement absent or decreased levels of a different 
polypeptide (e.g., hemoglobin S for hemoglobin B, SOD, catalase, DNA repair 
proteins), to inhibit the activity of a polypeptide (e.g.. an oncogene or tumor 
supressor), to activate Uie activity of a polypeptide (e.g.. by binding to a receptor), to 
reduce the activity of a membrane bound receptor by competing with it for free ligand 
(e.g., soluble TNF receptors used in reducing inflammation), or to bring about a 
desired response (e.g.. blood vessel growth inhibition, enhancement of the immune 
response to proliferative cells or tissues). 

Similarly, antibodies directed to a polypeptide of the present invention can 
also be used to treat, prevent, and/or diagnose disease. For example, adminisUation of 
an antibody directed to a polypeptide of the present invention can bind and reduce 
overproduction of tiie polypeptide. Similarly, administration of an antibody can 
activate the polypeptide, such as by binding to a polypeptide bound to a membrane 
(receptor). 

At the very least, tiie polypeptides of the present invention can be used as 
molecular weight markers on SDS-PAGE gels or on molecular sieve gel filtration 
columns using metfiods well known to those of skill in the art. Polypeptides can also 
be used to raise antibodies, which in turn are used to measure protein expression from 
a recombinant cell, as a way of assessing transfonmadon of tiie host cell. Moreover, 
the polypeptides of die present invention can be used to test Uie following biological 
activities. 
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Gene Therapy Methods 

Another aspect of the present invention is to gene therapy methods for treating 
or preventing disorders, diseases and conditions. The gene therapy methods relate to 
the introduction of nucleic acid (DNA, RNA and antisense DNA or RNA) sequences 
into an animal to achieve expression of a polypeptide of the present invention. This 
method requires a polynucleotide which codes for a polypeptide of the invention that 
operatively linked to a promoter and any other genetic elements necessary for the 
expression of die polypeptide by the taiget tissue. Such gene therapy and delivery 
techniques arc known in the art, see, for example, WC)90/1 1092, which is herein 
incorporated by reference. 

Thus, for example, cells fiom a patient may be engineered with a 
polynucleotide (DNA or RNA) conq)rising a promoter operably linked to a 
polynucleotide of tin invention ex vivo, with the engineered cells then being provided 
to a patient to be treated witii tiie polypeptide. Such methods are well-known in the 
art. For example, see Belldegrun et al., J. Nad. Cancer Inst., 85:207-216 (1993); 
Ferrantini et al.. Cancer Research. 53:107-1 1 12 (1993); Ferramini et al.. J. 
Immunology 153: 4604-4615 (1994); Kaido, T., et al.. Int. J. Cancer 60: 221-229 
(1995); Ogura et al.. Cancer Research 50: 5102-5106 (1990); Santodonato, et al.. 
Human Gene Therapy 7:1-10 (1996); Santodonato, et al.. Gene Therapy 4:1246-1255 
(1997); and Zhang, et al.. Cancer Gene Therapy 3: 31-38 (1996)). which are herein 
incorporated by reference. In one embodiment, tiie cells which arc engineered arc 
arterial cells. The arterial cells may be reintroduced into tiie patient tiuough direct 
injection to tiie artery, the tisiiues surrounding tiie artery, or tiu-ough catiieter injection. 

As discussed in more detail below, tiie polynucleotide constructs can be 
delivered by any metiiod diat delivers injectable materials to tfie cells of an animal, 
such as, injection into tiie interstitial space of tissues (heart, muscle, skin. lung, liver, 
and die like). The polynucleotide constructs may be delivered in a pharmaceutically 
acceptable liquid or aqueous carrier. 

In one embodiment, tiie polynucleotide of the invention is delivered as a naked 
polynucleotide. The term "naked" polynucleotide, DNA or RNA refers to sequences 
tiiat are free from any deliveiy vehicle tiiat acts to assist, promote or facilitate entry 
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into the ceU, including viraJ sequences, viral particles, liposome formulaUons, 
lipofectin or precipitating agents and the like. However, the polynucleotides of the 
invention can also be delivered in liposome formulations and lipofectin formulations 
and the like can be prepared by methods well known to those skilled in the art. Such 
methods are described, for example, in U.S. Patent Nos. 5,593,972, 5,589,466, and 
5,580,859, which are herein incorporated by lefeience. 

The polynucleotide vector constructs of the invention used in the gene 
therapy method are preferably constructs that wiU not integrate into the host genome 
nor will they contain sequences that allow for replication. Appropriate vectors 
include pWLNEO, pSV2CAT, pOG44, pXTl and pSG available from Stratagene; 
pSVK3, pBPV. pMSG and pSVL available from Pharmacia; and pEFl/V5, 
pcDNA3.1, and pRc/CMV2 available from Invitrogen. Other suitable vectors wiU be 
readily apparent to the skilled artisan. 

Any strong promoter known to those skilled in the art can be used for driving 
the expression of polynucleotide sequence of the invention. Suitable promoters 
include adenoviral promoters, such as the adenoviral major late promoter; or 
heterologous promoters, such as the cytomegalovirus (CMV) promoter; the 
respiratoiy syncytial virus (RSV) promoter; inducible promoters, such as the MMT 
promoter, the metallothionem promoter, heat shock promoters; the albumin promoter, 
the ApoAI promoter, human globin promoters; viral thymidine kinase promoters, 
such as the Herpes Simplex thymidine kinase promoter; retroviral LTRs; the b-actin 
promoter, and human growth hormone promoters. The promoter also may be the 
native promoter for the polynucleotides of the invention. 

Unlike other gene therapy techniques, one major advantage of introducing 
naked nucleic acid sequences into target cells is the transitory nature of the 
polynucleotide synthesis in the cells. Studies have shown that non-replicating DNA 
sequences can be introduced into cells to provide production of the desired 
polypeptide for periods of up to six months. 

The polynucleotide construct of the invention can be delivered to the interstitial 
space of ussues within the an animal, including of muscle, skin, brain, lung, liver, 
spleen, bone marrow, thymus, heart, lymph, blood, bone, cartilage, pancreas, kidney. 
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gall bladder, stomach, intestine, testis, ovary, uterus, rectum, nervous system, eye, 
gland, and connective tissue. Interstitial space of the tissues comprises the intercellular, 
fluid, mucopolysaccharide matrix among the reticular fibers of organ tissues, elastic 
fibers in the walls of vessels or chambers, collagen fibers of fibrous tissues, or that 
5 same matrix within connective tissue ensheathing muscle cells or in the lacunae of 
bone. It is simUarly the space occupied by the plasma of the circulation and the lymph 
fluid of the lymphatic channels. Deliveiy to the interstitial space of muscle tissue is 
preferred for the reasons discussed below. They may be conveniendy delivered by 
injection into Uie tissues comprising these cells. They are preferably delivered to and 
10 exprcs.sed in persistent, non-dividing cells which are differentiated, although deliveiy 
and expression may be achieved in non-differentiated or less completely differentiated 
cells, such as, for example, stem cells of blood or skin fibroblasts. In vivo muscle cells 
are particularly competent in their abUity to take up and express polynucleotides. 

For the rakednucleic acid sequence injection, an effective dosage amount of 

15 DNA or RNA will be in the range of from about 0.05 mg/kg body weight to about 50 
mg/kg body weight. Preferably the dosage will be from about 0.005 mg/kg to about 20 
mg/kg and more preferably from about 0.05 mg/kg to about 5 mg/kg. Of course, as 
the artisan of ordinary skill will appreciate, this dosage will vary according to tiie 
tissue site of injection. The appropiate and effective dosage of nucleic acid sequence 

20 can readily be determined by those of ordinary skill in the art and may depend on the 
condition being treated and the route of administi-ation. 

The preferred route of administration is by the parenteral route of injection 
into the interstitial space of tissues. However, oUier parenteral routes may also be 
used, such as, inhalation of an aerosol formulation particularly for delivery to lungs or 

25 bronchial tissues, throat or mucous membranes of tiie nose. In addition, naked DNA 
constructs can be delivered to arteries during angioplasty by die catiieter used in the 
procedure. 

The naked polynucleotides are deUvered by any method known in die art, 
including, but not limited to, direct needle injection at the delivery site, intravenous 
30 injection, topical administration, cadieter infusion, and so-called "gene guns". These 
delivery mediods are known in the art. 
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The constnjcts may also be delivered with delivery vehicles such as viral 
sequences, viral particles, liposome formulations, lipofectin, precipitating agents, etc. 
Such methods of delivery are known in the art 

In certain embodiments, the polynucleotide constructs of the invention are 
5 complexed in a liposome preparation. Liposomal preparations for use in the instant 
invention include cationic (positively charged), anionic (negatively charged) and 
neutral preparations. However, cationic liposomes arc particularly preferred because a 
tight charge complex can be formed between the cationic liposome and the 
polyanionic nucleic acid. Cationic liposomes have been shown to mediate 

10 intracellular delivery of plasmid DNA (Feigner et al., Proc. Nati. Acad. Sci. USA , 
84:7413-7416 (1987). which is herein incorporated by reference); mRNA (Malone et 
al.. Proc. Natl. Acad. Sci. USA , 86:6077-6081 (1989), which is herein incorporated 
by reference); and purified transcription factors (Debs et al., J. Biol. Chem., 
265: 10189-10192 (1990). which is herein incorporated by reference), in functional 

15 form. 

Cationic liposomes are readily available. For example, 
N[l-2,3-dioleyloxy)propyI]-N.N,N-triethylammonium (DOTMA) liposomes are 
particularly useful and are available under the trademark Lipofectin, from GIBCO 
BRL, Grand Island, N. Y. (See, also. Feigner et al.. Proc. Natl Acad. Sci. USA , 
20 84:7413-7416 (1987). which is herein incorporated by reference). Other commercially 
available liposomes mclude transfectace (DDAB/DOPE) and DOTAP/DOPE 
(Boehringer). 

Other cationic liposomes can be prepared from readily available materials 
using techniques weU known in the art. See, e.g. PCT Publication NO: WO 90/1 1092 

25 (which is herein incorporated by reference) for a description of the synthesis of 

DOTAP(l,2-bis(oleoy]oxy)-3-(trimeihylammomo)propane) liposomes. Preparation 
of DOTMA liposomes is explained in the literature, see, e.g.. Feigner et al., Proc. 
NaU. Acad. Sci. USA, 84:7413-7417, which is herein incorporated by reference. 
Similar methods can be used to prepare liposomes from other cationic lipid materials. 

30 Similarly, anionic and neutral liposomes are readily available, such as from 

Avanti Polar Lipids (Birmingham. Ala.), or can be easily prepared using readily 
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avaUable materials. Such materials include phosphatidyl, choline, cholesterol, 
phosphatidyl ethanolamine, dioleoylphosphatidyl choline (DOPC), 
dioleoylphosphatidyl glycerol (DOPG), dioleoylphoshatidyl ethanolamine (DOPE), 
among others. These materials can also be mixed with the DOTMA and DOTAP 
5 starting materials in appropriate ratios. Methods for making liposomes using these 
materials are well known in the art. 

For example, conmiercially dioleoylphosphatidyl choline (DOPC), 
dioleoylphosphatidyl glycerol (DOPG), and dioleoylphosphatidyl ethanolamine 
(DOPE) can be used in various combinations to make conventional liposomes, with or 

10 without the addition of cholesterol. Thus, for example, DOPG/DOPC vesicles can be 
prepared by drying 50 mg each of DOPG and DOPC under a stream of nitrogen gas 
into a sonication vial. The sample is placed under a vacuum pump overnight and is 
hydrated the following day with deionized water. The sample is then sonicated for 2 
hours in a capped vial, using a Heat Systems model 350 sonicator equipped with an 

15 inverted cup (bath type) probe at the maximum setting while the bath is circulated at 
15EC. Alternatively, negatively charged vesicles can be prepared without sonication 
to produce multilamellar vesicles or by extrusion through nucleopore membranes to 
produce unilamellar vesicles of discrete size. Other methods are known and available 
to those of skill in the art. 

20 The liposomes can comprise multilamellar vesicles (MLVs), small unilamellar 

vesicles (SUVs), or large unilamellar vesicles (LUVs), with SU Vs being prefeired. 
The various liposome-nucleic acid complexes are prepared using methods well known 
in the art. See, e.g., Straubinger et al.. Methods of Inununology , 101:512-527 (1983). 
which is herein incorporated by reference. For example, MLVs containing nucleic 

25 acid can be prepared by depositing a thin film of phospholipid on the walls of a glass 
tube and subsequently hydraling with a solution of the material to be encapsulated. 
SUVs are prepared by extended sonication of MLVs to produce a homogeneous 
population of unilamellar liposomes. The material to be enu^pped is added to a 
suspension of preformed MLVs and then sonicated. When using liposomes containing 

30 cationic lipids, the dried lipid film is resuspended in an appropriate solution such as 
sterile water or an isotonic buffer solution such as 10 mM Tris/NaCl, sonicated, and 
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then the preformed liposomes are mixed direcUy with the DNA. The liposome and 
DNA form a very stable complex due to binding of the positively charged liposomes 
to the cationic DNA. SUVs find use with small nucleic acid fiagments. LUVs are 
prepared by a number of methods, well known in the art. Commonly used methods 
5 include Ca'^-EDTA chelation (Papahadjopoulos et al., Biochim. Biophys. Acta. 
394:483 (1975); Wilson et al.. Cell . 17:77 (1979)); ether injection (Deamer et al., 
Biochim. Biophys. Acta, 443:629 (1976); Ostro ct al.. Biochem. Biophys. Res. 
Conmiun.. 76:836 (1977); Fraley et al., Proc. Natf . Acad. Sci. USA, 76:3348 (1979)); 
detergent dialysis (Enoch ct al.. Proc. NaU. Acad. Sci. USA . 76:145 (1979)); and 
10 reverse-phase evaporation (REV) (Fraley et al., J. Biol. Chem., 255: 1043 1 (1980); 
Szoka ct al., Proc. NaU. Acad. Sci. USA , 75:145 (1978); Schaefer-Ridder et al.. 
Science, 215: 166 (1982)). which arc herein incorporated by reference. 

Generally, the ratio of DNA to liposomes will be from about 10: 1 to about 
1:10. Preferably, the ration will be from about 5: 1 to about 1 :5. More preferably, the 
15 ration will be about 3: 1 to about 1 :3. Still more preferably, the ratio will be about 1:1. 

U.S. Patent NO: 5,676,954 (which is herein incorporated by reference) reports 
on the injection of genetic material, complexed with cationic liposomes carriers, into 
mice. U.S. Patent Nos. 4.897,355, 4,946,787, 5,049,386, 5,459,127, 5.589,466. 
5,693,622, 5.580,859, 5,703.055, and international publication NO: WO 94/9469 
20 (which are herein incorporated by reference) provide cationic lipids for use in 

transfecting DNA mto cells and mammals. U.S. Patent Nos. 5,589,466, 5,693,622, 
5,580,859, 5,703,055, and international publication NO: WO 94/9469 (which arc 
herein incorporated by reference) provide methods for deliveruig DNA-cationic lipid 
complexes to mammals. 
25 In certain embodiments, cells are engineered, ex vivo or in vivo, using a 

retroviral particle containing RNA which comprises a sequence encoding 
polypeptides of the invention. Retrovuuses from which the retroviral plasmid vectors 
may be derived include, but are not limited to, Moloney Murine Leukemia Virus, 
spleen necrosis virus, Rous sarcoma Virus, Harvey Sarcoma Virus, avian leukosis 
30 virus, gibbon ape leukemia virus, human inununodeficiency virus. Myeloproliferative 
Sarcoma Virus, and manmiary tumor virus. 
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The retroviral plasmid vector is employed to transduce packaging cell lines to 
form producer cell lines. Examples of packaging cells which may be transfected 
include, but are not limited to, the PE501. PA317, R-2, R-AM, PA12, T19-14X. VT- 
19-17-H2, RCRE, RCRIP, GP+E-86. GP+envAml2, and DAN cell lines as described 
in Miller, Human Gene Therapy , 1:5-14 (1990). which is incorporated herein by 
reference in its entirety. The vector may transduce the packaging cells through any 
means known in the art. Such means include, but arc not limited to. electroporation. 
the use of liposomes, and CaPO* precipitation. In one alternative, the retroviral 
plasmid vector may be encapsulated into a liposome, or coupled to a lipid, and then 
administered to a host. 

The producer cell line generates infectious retroviral vector particles which 
include polynucleotide encoding polypeptides of tiie invention. Such retroviral vector 
particles then may be employed, to transduce eukaryoUc cells, either in vitro or in 
vivo. The transduced eukaryotic cells will express polypeptides of the invention. 

In certain other embodiments, cells are engineered, ex vivo or in vivo, with 
polynucleotides of the invention contained in an adenovirus vector. Adenovinis can 
be manipulated such tiiat it encodes and expresses polypeptides of the invention, and 
at the same time is inactivated in terms of its ability to replicate in a normal lytic viral 
life cycle. Adenovirus expression is achieved wiUiout integration of Uie viral DNA 
into tiie host cell chromosome, thereby alleviating concerns about insertional 
mutagenesis. Furthermore, adenoviruses have been used as live enteric vaccines for 
many years witii an excellent safety profile (Schwartzet al.. Am. Rev. Respir. Dis., 
109:233-238 (1974)). Finally, adenovirus mediated gene transfer has been 
demonsdated in a number of instances including transfer of alpha- 1 -antitrypsin and 
CFTR to the lungs of cotton rats (Rosenfeld et a]..Science . 252:431-434 (1991); 
Rosenfeld et al.. Cell. 68:143-155 (1992)). Furthermore, extensive studies to attempt 
to establish adenovirus as a causative agent in human cancer were uniformly negative 
(Green et al. Proc. NaU. Acad. Sci. USA , 76:6606 (1979)). 

Suitable adenoviral vectors useful in the present invention are described, for 
example, in Kozarsky and Wilson. Curr. Opin. Genet. Devel., 3:499-503 (1993); 
Rosenfeld et al.. Cell . 68:143-155 (1992); Engelhaidt et al.. Human Genet. Ther., 
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4:759-769 (1993); Yang et al.. Nature Genet., 7:362-369 (1994); Wilson et al.. 
Nature , 365:691-692 (1993); and U.S. Patent NO: 5,652,224. which are herein 
incorporated by reference. For example, the adenovirus vector Ad2 is useful and can 
be grown in human 293 cells. These cells contain the El region of adenovirus and 
5 constitutively express Ela and Elb, which complement the defective adenoviruses by 
providing the products of the genes deleted from the vector. In addition to Ad2, other 
varieties of adenovirus (e.g., Ad3, Ad5, and Ad7) are also useful in the present 
invention. 

Preferably, the adenoviruses used in the present invention are replication 

10 deficient. Replication deficient adenoviruses require the aid of a helper vims and/or 
packaging cell line to form infectious particles. The resulting virus is capable of 
infecting cells and can express a polynucleotide of interest which is operably linked to 
a promoter, but cannot replicate in most cells. Replication deficient adenoviruses 
may be deleted ui one or more of all or a portion of the following genes: Ela. Elb, 

15 E3, E4, E2a. or LI through L5. 

In certain other embodiments, the cells are engineered, ex vivo or in vivo, 
using an adeno-associated virus (AAV), AAVs are naturally occurring defective 
viruses that require helper viruses to produce infectious particles (Muzyczka, Curr. 
Topics in Microbiol. Inmiunol., 1 58:97 ( 1 992)). It is also one of the few viruses that 

20 may integrate its DNA into non-dividing cells. Vectors containing as little as 300 base 
pairs of AAV can be packaged and can integrate, but space for exogenous DNA is 
limited to about 4.5 kb. Methods for producing and using such AAVs are known in 
the art. See, for example. U.S. Patent Nos. 5,139.941. 5,173,414, 5,354,678. 
5.436.146, 5.474.935. 5.478,745, and 5,589.377. 

25 For example, an appropriate AAV vector for use in the present invention will 

include all the sequences necessary for DNA replication, encapsidation, and host-cell 
integration. The polynucleotide construct containing polynucleotides of the invention 
is inserted into the AAV vector using standard cloning methods, such as those found 
in Sambrook et al.. Molecular Cloning: A Laboratory Manual, Cold Spring Harbor 

30 Press (1989). The recombinant AAV vector is then transfected into packaging cells 
which are uifected with a helper virus, using any standard technique, including 
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lipofection, electroporation, calcium phosphate precipitation, etc. Appropriate helper 
viruses include adenoviruses, cytomegaloviruses, vaccinia viruses, or herpes viruses. 
Once the packaging cells are transfected and infected, they will produce infectious 
AAV viral particles which contain the polynucleotide construct of the invention. 
5 These viral particles are then used to Uansduce cukaryotic cells, either ex vivo or in 
VIVO. The uansduced cells will contain the polynucleotide construct integrated into its 
genome, and will express the desired gene product. 

Another method of gene therapy involves operably associating heterologous 
control regions and endogenous polynucleotide sequences (e.g. encoding the 

10 polypeptide sequence of interest) via homologous recombination (see, e.g., U.S. 
Patent NO: 5,641,670, issued June 24, 1997; International Publication NO: WO 
96/2941 1, published September 26, 1996; International Publication NO: WO 
94/12650, published August 4, 1994; KoUer ct al., Proc. NaU. Acad. Sci. USA, 
86:8932-8935 (1989); and Zijlstra et al.. Nature, 342:435-438 (1989). This method 

15 involves the activation of a gene which is present in the target cells, but which is not 
normally expressed in the cells, or is expressed at a lower level than desired. 

Polynucleotide constructs are made, using standard techniques known in the 
art, which contain the promoter with targeting sequences flanking the promoter. 
Suitable promoters are described herein. The targeting sequence is sufficiently 

20 complementary to an endogenous sequence to permit homologous recombination of 
the promoter-targeting sequence with the endogenous sequence. The targeting 
sequence will be sufficiently near the 5' end of the desired endogenous 
polynucleotide sequence so the promoter will be opeiably linked to the endogenous 
sequence upon homologous recombination. 

25 The promoter and the targeting sequences can be amplified using PCR. 

Preferably, the amplified promoter contains distinct restriction enzyme sites on the 5' 
and 3' ends. Preferably, the 3' end of the first targeting sequence contains the same 
restriction enzyme site as the 5' end of the amplified promoter and the 5' end of the 
second targeting sequence contains the same restriction site as the 3' end of the 

30 amplified promoter. The amplified promoter and targeting sequences are digested 
and ligated together. 
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The promoter-targeting sequence construct is delivered to the cells, either as 
naked polynucleotide, or in conjunction with transfection-facilitating agents, such as 
liposomes, viral sequences, viral particles, whole viruses, lipofection, precipitating 
agents, etc., described in more detail above. The P promoter-targeting sequence can 
5 be delivered by any method, included direct needle injection, intravenous injection, 
topical administration, catheter infusion, particle accelerators, etc. The methods are 
described in more detail below. 

The promoter-targeting sequence construct is taken up by cells. Homologous 
recombination between the construct and the endogenous sequence takes place, such 

10 that an endogenous sequence is placed under the control of the promoter. The 
promoter then drives the expression of the endogenous sequence. 

The polynucleotides encoding polypeptides of the present invention may be 
administered along with other polynucleotides encoding other angiongenic proteins. 
Angiogenic proteins include, but are not limited to, acidic and basic fibroblast growth 

15 factors. VEGF-1, VEGF-2 (VEGF-C), VEGF-3 (VEGF-B), epidermal growth factor 
alpha and beta, platelet-derived endothelial cell growth factor, platelet-derived growth 
factor, tumor necrosis factor alpha, hepatocyte growth factor, insulin like growth 
factor, colony stimulating factor, macrophage colony stimulating factor, 
granulocyte/macrophage colony stimulating factor, and nitric oxide synthase. 

20 Preferably, the polynucleotide encoding a polypeptide of the invention 

contains a secretory signal sequence that facilitates secretion of the protein. 
Typically, the signal sequence is positioned in the coding region of the polynucleotide 
to be expressed towards or at the 5' end of the coding region. The signal sequence 
may be homologous or heterologous to the polynucleotide of interest and may be 

25 homologous or heterologous to the cells to be transfected. Additionally, the signal 
sequence may be chemically synthesized using methods known in the art. 

Any mode of administration of any of the above-described polynucleotides 
constructs can be used so long as the mode results in the expression of one or more 
molecules in an amount sufficient to provide a therapeutic effect. This includes direct 

30 needle injection, systemic injection, catheter infusion, biolistic injectors, particle 

accelerators (i.e., "gene guns"), gelfoam sponge depots, other conunercially available 
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depot materials, osmotic pumps (e.g., Alza minipumps), oral or suppositorial solid 
(tablet or pill) pharmaceutical formulations, and decanting or topical applications 
during surgery. For example, direct injection of naked calcium 
phosphate-precipitated plasmid into rat liver and rat spleen or a protein-coated 
plasmid into the portal vein has resulted in gene expression of the foreign gene in the 
rat livers. (Kaneda et al.. Science, 243:375 (1989)). 

A preferred method of local administration is by direct injection. Preferably, a 
recombinant molecule of the present invention complexed with a delivery vehicle is 
administered by direct injection into or locally within the area of arteries. 
Administration of a composition locally within the area of arteries refers to injecting 
the composition centimeters and preferably, millimeters within arteries. 

Another method of local administration is to contact a polynucleotide 
construct of the present invention in or around a surgical wound. For example, a 
patient can undergo surgery and the polynucleotide consuiict can be coated on the 
surface of tissue inside the wound or the construct can be injected into areas of tissue 
inside the wound. 

Therapeutic compositions useful in systemic administration, include 
recombinant molecules of the present invention complexed to a targeted delivery 
vehicle of the present invention. Suitable delivery vehicles for use with systemic 
administration comprise liposomes comprising ligands for targeting the vehicle to a 
particular site. 

Preferred methods of systemic administration, include intravenous injection, 
aerosol, oral and percutaneous (topical) delivery. Intravenous injections can be 
performed using methods standard in the art. Aerosol delivery can also be performed 
using methods standard in the art (see, for example, Stribling et al., Proc. Nad. Acad. 
Sci. USA , 189:1 1277-1 1281 (1992), which is incorporated herein by reference). Oral 
delivery can be performed by complexing a polynucleotide construct of the present 
invention to a carrier capable of withstanding degradation by digestive enzymes in the 
gut of an animal. Examples of such carriers, include plastic capsules or tablets, such 
as those known in the art. Topical delivery can be performed by mixing a 
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polynucleotide construct of the.present invention with a lipophilic reagent (e.g., 
DMSO) that is capable of passing into the skin. 

Determining an effective amount of substance to be delivered can depend 
upon a number of factors including, for example, the chemical structure and 
5 biological acUvity of the substance, the age and weight of the animal, the precise 
condition requiring treatment and its severity, and the route of administration. The 
frequency of treatments depends upon a number of factors, such as the amount of 
polynucleotide constructs administered per dose, as weU as the health and history of 
the subject. The precise amount, number of doses, and timing of doses will be 
10 determined by the attending physician or veterinarian. Therapeutic compositions of 
Uie present invention can be administered to any animal, preferably to mammals and 
birds. Preferred mammals include humans, dogs, cats, mice, rats, rabbits sheep, cattie, 
horses and pigs, with humans being particularly 

IS Biological ArtiviriiH; 

The polynucleotides or polypeptides, or agonists or antagonists of the present 
invention can be used in assays to test for one or more biological activities. If Uiese 
polynucleotides and polypeptides do exhibit activity in a particular assay, it is likely 
tiiat tfiese molecules may be involved in the diseases associated witii tiie biological 

20 activity. Thus, the polynucleotides or polypeptides, or agonists or antagonists could 
be used to treat the associated disease. 



Immune Activity 

The polynucleotides or polypeptides, or agonists or antagonists of the present 
invention may be useful in treating, preventing, and/or diagnosing diseases, disorders, 
and/or conditions of the immune system, by activating or inhibiting the prohferation, 
differentiation, or mobilization (chemotaxis) of immune cells. Immune cells develop 
tiuough a process called hematopoiesis, producing myeloid (platelets, red blood cells, 
neutrophils, and macrophages) and lymphoid (B and T lymphocytes) cells from 
pluripotent stem cells. The etiology of these immune diseases, disorders, and/or 
conditions may be genetic, somatic, such as cancer or some autoimmune diseases. 
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disorders^d/or conditions, acquired (e.g.. by chemotherapy or toxins), or infectious. 
Moreover, a polynucleotides or polypeptides, or agonists or antagonists of die present 
invention can be used as a marker or detector of a particular immune system disease 
or disorder. 

5 A polynucleotides or polypeptides, or agonists or antagonists of Uie present 

invention may be usefiil in treating, preventing, and/or diagnosing diseases, disoiders. 
and/or conditions of hematopoietic cells. A polynucleotides or polypeptides, or 
agonists or antagonists of the present invention could be used to increase 
differentiation and proliferation of hematopoietic cells, including the pluripotent stem 
10 cells, in an effort to treator prevent those diseases, disorders, and/or conditions 

associated with a decrease in certain (or many) types hematopoietic cells. Examples 
of immunologic deficiency syndromes include, but arc not limited to: blood protein 
diseases, disorders, and/or conditions (e.g. agammaglobulinemia, 
dysgammaglobulinemia), ataxia telangiectasia, common variable immunodeficiency. 
15 Digeorge Syndrome. HIV infection. HTLV-BLV infection, leukocyte adhesion 
deficiency syndrome, lymphopenia, phagocyte bactericidal dysfunction, severe 
combined immunodeficiency (SCIDs). Wiskott-Aldrich Disorder, anemia, 
thrombocytopenia, or hemoglobinuria. 

Moreover, a polynucleotides or polypeptides, or agonists or antagonists of the 
20 present invention could also be used to modulate hemostatic (the stopping of 
bleeding) or thrombolytic activity (clot formation). For example, by increasing 
hemostatic or thrombolytic activity, a polynucleotides or polypeptides, or agonists or 
antagonists of the present invention could be used to treat or prevent blood 
coagulation diseases, disorders, and/or conditions (e.g., afibrinogenemia, factor 
25 deficiencies), blood platelet diseases, disorders, and/or conditions (e.g. 

thrombocytopenia), or wounds resulting from trauma, surgery, or other causes. 
Alternatively, a polynucleotides or polypeptides, or agonists or antagonists of the 
present invention that can decrease hemostatic or tiirombolytic activity could be used 
to inhibit or dissolve clotting. These molecules could be important in the treatment or 
30 prevention of heart attacks (infarction), strokes, or scarring. 
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A polynucleotides or polypeptides, or agonists or antagonists of the present 
invention may also be useful in treating, preventing, and/or diagnosing autoimmune 
diseases, disorders, and/or conditions. Many autoimmune diseases, disorders, and/or 
conditions result from inappropriate recognition of self as foreign material by immune 
5 cells. This inappropriate recognition results in an immune response leading to the 
destruction of the host tissue. Therefore, the administration of a polynucleotides or 
polypeptides, or agonists or antagonists of the present invention that inhibits an 
inunune response, particularly the proliferation, differentiation, or chemotaxis of T- 
cells, may be an effective therapy in preventing autoinunune diseases, disorders, 
10 and/or conditions. 

Examples of autoinunune diseases, disorders, and/or conditions diat can be 
treated, prevented, and/or diagnosed or detected by the present invention include, but 
are not lunitcd to: Addison's Disease, hemolytic anemia, antiphospholipid syndrome, 
rheumatoid arthritis, dermatitis, allergic encephalomyelitis, glomerulonephritis, 

15 Goodpasture's Syndrome, Graves' Disease, Multiple Sclerosis, Myasthenia Gravis, 
Neuritis, Ophthalmia, Bullous Pemphigoid, Pemphigus. Polyendocrinopathies, 
Purpura. Reiter's Disease, SUff-Man Syndrome, Autoimmune Thyroiditis, Systemic 
Lupus Erythematosus, Autoimmune Pulmonary Inflammation, Guillain-Barre 
Syndrome, insulin dependent diabetes mellitis, and autoimmune inflammatory eye 

20 disease. 

Similarly, allergic reactions and conditions, such as asthma (particularly 
allergic asthma) or other respiratory problems, may also be treated, prevented, and/or 
diagnosed by polynucleotides or polypeptides, or agonists or antagonists of the 
present invention. Moreover, these molecules can be used to treat anaphylaxis. 

25 hypersensitivity to an antigenic molecule, or blood group incompatibility. 

A polynucleotides or polypeptides, or agonists or antagonists of the present 
invention may also be used to treat, prevent, and/or diagnose organ rejection or graft- 
versus-host disease (GVHD). Organ rejection occurs by host immune cell destruction 
of the transplanted tissue through an immune response. Similarly, an immune 

30 response is also involved in GVHD, but, in this case, the foreign transplanted immune 
cells destroy the host tissues. The administration of a polynucleotides or 
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polypeptides, or agonists or antagonists of the present invention that inhibits an 
immune response, particularly the proliferation, differentiaUon, or chemotaxis of T- 
ccUs. may be an effective therapy in preventing organ rejection or GVHD. 

Similarly, a polynucleotides or 
5 polypeptides, or agonists or antagonists of the present invention may also be used to 
modulate inflammation. For example, the polypeptide or polynucleotide or agonists 
or antagonist may inhibit the proliferation and differentiation of cells involved in an 
inflammatory response. These molecules can be used to treat, prevent, and/or 
diagnose inflammatory conditions, both chronic and acute conditions, includmg 

10 chronic prostatitis, granulomatous prostatitis and malacoplakia, inflammation 
associated with mfection (e.g.. septic shock, sepsis, or systemic inflammatory 
response syndrome (SIRS)), ischemia-reperfusion injury, endotoxin letiiality, arthritis, 
complement-mediated hyperacute rejection, nephritis, cytokine or chemokine induced 
lung injury, inflammatory bowel disease, Crohn's disease, or resulting from over 

15 production of cytokines (e.g.. TNF or IL-1.) 

HvperorohTerativP Disorders 

A polynucleotides or polypeptides, or agonists or antagonists of the invention 
can be used to ureat, prevent, and/or diagnose hyperproliferative diseases, disorders, 

20 including neoplasms. A polynucleotides or polypeptides, or agonists or antagonists of 
die present invention may inhibit the proliferation of tfie disorder through direct or 
indirect interactions. Alternatively, a polynucleotides or polypeptides, or agonists or 
antagonists of die present invention may proliferate oUier cells which can inhibit the 
hyperproliferative disorder. 

25 For example, by increasing an immune response, particularly increasing 

antigenic qualities of die hyperproliferative disorder or by proliferating, 
differentiating, or mobilizing T-cells, hyperproliferative diseases, disorders, and/or 
conditions can be treated, prevented, and/or diagnosed. This immune response may 
be increased by eiUier enhancing an existing immune response, or by initiating a new 

30 immune response. Alternatively, decreasing an immune response may also be a 
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method of treating, preventing, and/or diagnosing hyperproliferative diseases, 
disoiders, and/or conditions, such as a chemotherapeutic agent. 

Examples of hyperproliferative diseases, disorders, and/or conditions that can 
be treated, prevented, and/or diagnosed by polynucleotides or polypeptides, or 
agonists or antagonists of the present invention include, but are not limited to 
neoplasms located in theicolon, abdomen, bone, breast, digestive system, liver, 
pancreas, peritoneum, endocrine glands (adrenal, parathyroid, pituitary, testicles, 
ovary, thymus, thyroid), eye, head and neck, nervous (central and peripheral), 
lymphatic system, pelvic, skin, soft tissue, spleen, thoracic, and urogenital. 

Similarly, other hyperproliferative diseases, disorders, and/or conditions can 
also be treated, prevented, and/or diagnosed by a polynucleotides or polypeptides, or 
agonists or antagonists of the present invention. Examples of such hyperproliferative 
diseases, disorders, and/or conditions include, but are not limited to: 
hypergammaglobulinemia, lymphoproliferative diseases, disorders, and/or conditions, 
paraproteinemias, purpura, sarcoidosis, Sezary Syndrome, Waldenstron's 
Macroglobulinemia, Gaucher's Disease, histiocytosis, and any other 
hyperproliferative disease, besides neoplasia, located in an organ system listed above. 

One preferred embodiment utilizes polynucleotides of the present invention to 
inhibit aberrant ceUular division, by gene therapy using die present invention, and/or 
protein fusions or fragments thereof. 

Thus, tiie present invention provides a metiiod for treating or preventing cell 
proliferative diseases, disorders, and/or conditions by inserting into an abnormally 
proliferatmg cell a polynucleotide of the present invention, wherein said 
polynucleotide represses said expression. 

Anotiier embodiment of the present invention provides a method of treating or 
preventing cell-proliferative diseases, disorders, and/or conditions in individuals 
comprising administration of one or more active gene copies of the present invention 
to an abnormally proliferating cell or cells. In a preferred embodiment, 
polynucleotides of die present invention is a DNA construct comprising a 
recombinant expression vector effective in expressing a DNA sequence encoding said 
polynucleotides. In anotiier preferred embodiment of Uie present mvention, the DNA 
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construct encoding the poynucleotides of the present invention is inserted into cells to 
be treated utilizing a retrovirus, or more preferrably an adenoviral vector (See G J. 
Nabel, et. al., PNAS 1999 96: 324-326, which is hereby incorporated by reference). 
In a most preferred embodiment, the viral vector is defective and will not transform 
non-proliferating cells, only proliferating cells. Moreover, in a preferred 
embodiment, the polynucleotides of the present invention inserted into proliferating 
cells either alone, or in combination with or fused to other polynucleotides, can then 
be modulated via an external stimulus (i.e. magnetic, specific small molecule, 
chemical, or drug administration, etc.), which acts upon the promoter upstream of said 
polynucleotides to induce expression of the encoded protein product As such the 
beneficial therapeutic affect of the present mvention may be expressly modulated (i.e. 
to increase, decrease, or inhibit expression of the present invention) based upon said 
external stimulus. 

Polynucleotides of the present invention may be useful in repressing 
expression of oncogenic genes or antigens. By "repressing expression of the 
oncogenic genes " is intended the suppression of the transcripUon of the gene, the 
degradation of the gene franscript (pre-message RNA), the inhibition of splicing, the 
destruction of the messenger RNA, the prevention of the post-translational 
modifications of the protein, the desttuction of the protein, or the inhibition of the 
normal fiinction of the protein. 

For local administration to abnormally proliferating cells, polynucleotides of 
the present invention may be administered by any method known to those of skill in 
the art including, but not limited to transfection, electioporation, microinjection of 
cells, or in vehicles such as liposomes, lipofectin. or as naked polynucleotides, or any 
other method described throughout the specification. The polynucleotide of the 
present invention may be delivered by known gene delivery systems such as, but not 
limited to, retroviral vectors (Gilboa, J. Virology 44:845 (1982); Hocke, Namre 
320:275 (1986); Wilson, et al., Proc. Natl. Acad. Sci. U.S.A. 85:3014), vaccinia virus 
system (Chakrabarty et al., Mol. Cell Biol. 5:3403 (1985) or other efficient DNA 
delivery systems (Yates et al.. Nature 313:812 (1985)) known to those skilled in the 
art These references are exemplary only and are hereby incorporated by lefeience. 
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In order to specifically deliver or transfect ceUs which are abnormaUy proliferating 
and Sparc non-dividing cells, it is preferable to utilize a retrovirus, or adenoviral (as 
described in the art and elsewhere herein) delivery system known to those of skill in 
the art. Since host DNA replication is required for retroviral DNA to integrate and 
5 the retrovirus will be unable to self replicate due to the lack of the retrovirus genes 
needed for its life cycle. Utilizmg such a retroviral delivery system for 
polynucleotides of the present invention will target said gene and constructs to 
abnormally proliferating cells and will spare the non-dividing normal cells. 

The polynucleotides of the present mvention may be delivered directly to cell 

10 proliferative disorder/disease sites m internal organs, body cavities and the like by us< 
of imaging devices used to guide an injecting needle directly to the disease site. The 
polynucleotides of the present invention may also be administered to disease sites at 
the time of surgical intervention. 

By "cell proliferative disease" is meant any human or animal disease or 

15 disorder, affecting any one or any combination of organs, cavities, or body parts, 
which is characterized by single or multiple local abnormal proliferations of cells, 
groups of cells, or tissues, whether benign or malignant. 

Any amount of the polynucleotides of the present invention may be 
administered as long as it has a biologically inhibiting effect on the proliferation of 

20 the treated cells. Moreover, it is possible to administer more than one of the 
polynucleoUde of the present invention sunultaneously to the same site. By 
"biologically inhibiting" is meant partial or total growth inhibition as well as 
decreases in the rate of proliferation or growth of the cells. The biologically 
inhibitory dose may be determined by assessing the effects of the polynucleotides of 

25 the present invention on target malignant or abnormally proliferating cell growth in 
tissue culture, tumor growth in ammals and cell cultures, or any other method known 
to one of ordinary skill in the art. 

The present invention is further directed to antibody-based therapies which 
involve administering of anti-polypeptides and anti-polynucleotide antibodies to a 

30 mammalian, preferably human, patient for treating, preventing, and/or diagnosing one 
or more of the described diseases, disorders, and/or conditions. Methods for 
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producing anti-polypeptides and anti-polynucleotide antibodies polyclonal and 
monoclonal antibodies are described in detaU elsewhere herein. Such antibodies may 
be provided in pharmaceutically acceptable compositions as known in the art or as 
described herein. 

5 A summary of the ways in which the antibodies of the present invention may 

be used therapeuticaUy includes binding polynucleotides or polypeptides of the 
present invention locally or systemically in the body or by direct cytotoxicity of the 
antibody. e.g. as mediated by complement (CDC) or by effector cells (ADCC). Some 
of these approaches are described in more detail below. Armed witii die teachings 

10 provided herem, one of ordinaiy skill in the art will know how to use the antibodies of 
the present invention for diagnostic, monitoring or therapeutic purposes without 
undue experimentation. 

In particular, the antibodies, fragments and derivatives of the present invention 
are useful for treating, preventing, and/or diagnosing a subject having or developing 

15 cell proliferative and/or differentiation diseases, disorders, and/or conditions as 

described herein. Such treatment comprises administering a single or multiple doses 
of the antibody, or a fragment, derivative, or a conjugate thereof. 

The antibodies of this invention may be advantageously utilized in 
combination witii otiier monoclonal or chimeric antibodies, or with lymphokines or 

20 hematopoietic growtii factors, for example, which serve to increase the number or 
activity of effector cells which interact wiUi the antibodies. 

It is preferred to use high affinity and/or potent in vivo inhibiting and/or 
neutralizing antibodies against polypeptides or polynucleotides of the present 
invention, fragments or regions thereof, for both immunoassays directed to and 

25 therapy of diseases, disorders, and/or conditions related to polynucleotides or 

polypeptides, including fragements thereof, of the present invention. Such antibodies, 
fragments, or regions, will preferably have an affinity for polynucleotides or 
polypeptides, including fragements thereof. Preferred binding affinities include tiiose 
with a dissociation constant or Kd less than SXIQ-^M, 10"^M, SXIO'^M, IG'^M, SXlff 

30 «M, lO^M, 5X10-^, 10-^, SXlff'M, lO'^^, 5X10"M. 10 »*M, 5X10-»-M, la^-M, 
5X10 »^M, lO '^M, 5X10-"*M, IQr'^M. SXIO '^M, and lff*^M. 
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Moreover, polypeptides of the present invention are useful in inhibiting the 
angiogenesis of proliferative cells or tissues, either alone, as a protein fusion, or in 
combination with other polypeptides directly or indirectly, as described elsewhere 
herein. In a most preferred embodiment, said anti-angiogenesis effect may be 
achieved indirectly, for example, through the inhibition of hematopoietic, tumor- 
specific cells, such as tumor-associated macrophages (See Joseph IB, ct al. J Natl 
Cancer Inst, 90(21): 1648-53 (1998), which is hereby incorporated by reference). 
Antibodies directed to polypeptides or polynucleotides of the present invention may 
also result in inhibition of angiogenesis direcUy, or indirectly (See Witte L, et al.. 
Cancer Metastasis Rev. 17(2):155-61 (1998), which is hereby incorporated by 
reference)). 

Polypeptides, including protein fusions, of the present invention, or fragments 
thereof may be useful in inhibiting proliferative ceUs or tissues tfirough tiie induction 
of apoptosis. Said polypeptides may act either directiy, or indirecUy to induce 
apoptosis of proliferative cells and tissues, for example in Uie activation of a death- 
domain receptor, such as tumor necrosis factor (TNF) receptor- 1, CD95 (Fas/APO-1), 
TNF-receptor-related apoptosis-mediated protein (TRAMP) and TNF-related 
apoptosis-inducing ligand (TRAIL) receptor-l and -2 (See Schulze-Osthoff K, et.al., 
Eur J Biochem 254(3):439-59 (1998), which is hereby incorporated by reference). 
Moreover, in another preferred embodiment of tiie present invention, said 
polypeptides may induce apoptosis tiirough ottier mechanisms, such as in die 
activation of ottier proteins which will activate apoptosis, or through stimulating die 
expression of said proteins, eittier alone or in combination with small molecule drugs 
or adjuviants, such as apoptonin, galectins, ttiioredoxins, antiinflammatory proteins 
(See for example, Mutat Res 400(1 -2):447-55 (1998), Med Hypotiieses.50(5):423-33 
(1998), Chem Biol Interact Apr 24;1 1 M 12:23-34 (1998). J Mol Med.76(6):402- 12 
(1998), Int J Tissue React;20(l):3-15 (1998). which are all hereby incorporated by 
reference). 

Polypeptides, including protein fusions to, or fragments thereof, of die present 
invention are useful in inhibiting the metastasis of proliferative cells or tissues. 
Inhibition may occur as a direct result of administering polypeptides, or antibodies 
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directed to said polypeptides as described elscwere herein, or indirectly, such as 
activating the expression of proteins known to inhibit metastasis, for example alpha 4 
integrins, (See, e.g.. Curt Top Microbiol Immunol 1998;231: 125-41, which is hereby 
incorporated by reference). Such thereapeutic affects of the present invention may be 
5 achieved either alone, or in combination with small molecule drugs or adjuvants. 
In another embodiment, the invention provides a method of delivering 
compositions containing the polypeptides of the invention (e.g., compositions 
containing polypeptides or polypeptide antibodes associated with heterologous 
polypeptides, heterologous nucleic acids, toxins, or prodrugs) to targeted cells 
1 0 expressing the polypeptide of the present invention. Polypeptides or polypeptide 
antibodes of the invention may be associated with with heterologous polypeptides, 
heterologous nucleic acids, toxins, or prodrugs via hydrophobic, hydrophilic, ionic 
and/or covalent interactions. 

Polypeptides, protein fusions to, or fragments thereof, of the present invention are 
15 useful in enhancing the inununogenicity and/or antigenicity of proliferating cells or 
tissues, either directly, such as would occur if the polypeptides of the present 
invention Vaccinated* the immune response to respond to proliferative antigens and 
immunogens, or indirectly, such as in activating the expression of proteins known to 
enhance the immune response (e.g. chemokines), to said antigens and immunogens. 

20 

Cardiovascular DLsorders 

Polynucleotides or polypeptides, or agonists or antagonists of the invention 
may be used to treat, prevent, and/or diagnose cardiovascular diseases, disorders, 
and/or conditions, including peripheral artery disease, such as limb ischemia. 

25 Cardiovascular diseases, disorders, and/or conditions include cardiovascular 

abnormalities, such as arterio-arterial fistula, arteriovenous fistula, cerebral 
arteriovenous malformations, congenital heart defects, pulmonary atresia, and 
Scimitar Syndrome. Congenital heart defects include aortic coarctation, cor 
triatriauim, coronary vessel anomalies, crisscross heart, dextrocardia, patent ductus 

30 arteriosus. Ebstein's anomaly, Eisenmenger complex, hypoplastic left heart syndrome, 
levocardia, tetralogy of fallot, transposition of great vessels, double outlet right 
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ventricle, tricuspid atresia, persistent truncus arteriosus, and heart septal defects, such 
as aortopuhnonary septal defect, endocardial cushion defects, Lutembacher's 
Syndrome, trilogy of Fallot, ventricular heart septal defects. 

Cardiovascular diseases, disorders, and/or conditions also include heart 
5 disease, such as arrhythmias, carcinoid heart disease, high cardiac output, low cardiac 
output, cardiac tamponade, endocarditis (including bacterial), heart aneurysm, cardiac 
arrest, congestive heart failure, congestive cardiomyopathy, paroxysmal dyspnea, 
cardiac edema, heart hypertrophy, congestive cardiomyopathy, left ventricular 
hypertrophy, right ventricular hypertrophy, post-infarction heart rupture, ventricular 
10 septal rupture, heart valve diseases, myocardial diseases, myocardial ischemia, 
pericardial effusion, pericarditis (including constrictive and tuberculous), 
pneumopericardium, postpericardiotomy syndrome, pulmonary heart disease, 
rheumatic heart disease, venuicular dysfunction, hyperemia, cardiovascular 
pregnancy complications. Scimitar Syndrome, cardiovascular syphilis, and 
15 cardiovascular tuberculosis. 

Arrhythmias include sinus arrhythmia, atrial fibrillation, atrial flutter, 
bradycardia, extrasystole. Adams-Stokes Syndrome, bundle-branch block, sinoatrial 
block. long QT syndrome, parasystole, Lown-Ganong-Levine Syndrome, Mahaim- 
type pre-excitation syndrome, Wolff-Parkinson-White syndrome, sick sinus 
20 syndrome, tachycardias, and ventricular fibrillation. Tachycardias include 

paroxysmal tachycardia, supraventricular tachycardia, accelerated idioventricular 
rhythm, atrioventricular nodal recntiy tachycardia, ectopic atrial tachycardia, ectopic 
junctional tachycardia, sinoatrial nodal reenuy tachycardia, sinus tachycardia. 
Torsades de Pointes. and ventricular tachycardia. 
25 Heart valve disease include aortic valve insufficiency, aortic valve stenosis, 

hear murmurs, aortic valve prolapse, mitral valve prolapse, uicuspid valve prolapse, 
mitral valve insufficiency, mitral valve stenosis, pulmonary atresia, pulmonaiy valve 
insufficiency, pulmonary valve stenosis, tricuspid atresia, tricuspid valve 
insufficiency, and tricuspid valve stenosis. 
30 Myocardial diseases include alcoholic cardiomyopathy, congestive 

cardiomyopathy, hyperurophic cardiomyopathy, aortic subvalvular stenosis, 
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pulmonary subvalvular stenosis, restrictive cardiomyopathy, Chagas cardiomyopathy, 
endocardial fibroelastosis, endomyocardial fibrosis, Keams Syndrome, myocardial 
neperfiision injury, and myocarditis. 

Myocardial ischemias include coronary disease, such as angina pectoris, 
5 coronary aneurysm, coronary arteriosclerosis, coronary thrombosis, coronary 
vasospasm, myocardial infarction and myocardial stunning. 

Cardiovascular diseases also include vascular diseases such as aneurysms, 
angiodysplasia, angiomatosis, bacillary angiomatosis. Hippel-Lindau Disease, 
Klippel-Trenaunay-Weber Syndrome, Sturge-Weber Syndrome, angioneurotic edema, 

10 aortic diseases, Takayasu's Arteritis, aortitis, Leriche's Syndrome, arterial occlusive 
diseases, arteritis, enartcritis, polyarteritis nodosa, cerebrt)vascular diseases, disorders, 
and/or conditions, diabetic angiopathies, diabetic retinopaUiy, embolisms, thrombosis, 
erythromelalgia, hemoirhoids, hepatic veno-occlusive disease, hypertension, 
hypotension, ischemia, peripheral vascular diseases, phlebitis, puhnonary veno- 

15 occlusive disease, Raynaud's disease, CREST syndrome, retinal vein occlusion. 

Scimitar syndrome, superior vena cava syndrome, telangiectasia, atacia telangiectasia, 
hereditary hemorriiagic telangiectasia, varicocele, varicose veins, varicose ulcer, 
vasculitis, and venous insufficiency. 

Aneurysms include dissecting aneurysms, false aneurysms, infected 

20 aneurysms, ruptured aneurysms, aortic aneurysms, cerebral aneurysms, coronary 
aneurysms, heart aneurysms, and iliac aneurysms. 

Arterial occlusive diseases include arteriosclerosis, intermittent claudication, 
carotid stenosis, fibromuscular dysplasias, mesenteric vascular occlusion, Moyamoya 
disease, renal artery obstruction, retinal artery occlusion, and thromboangiitis 

25 obliterans. 

Cerebrovascular diseases, disorders, and/or conditions include carotid artery 
diseases, cerebral amyloid angiopathy, cerebral aneurysm, cerebral anoxia, cerebral 
arteriosclerosis, cerebral arteriovenous malformation, cerebral artery diseases, 
cerebral embolism and thrombosis, carotid artery thrombosis, sinus thrombosis, 
30 Wallenberg's syndrome, cerebral hemorrhage, epidural hematoma, subdural 
hematoma, subaraxhnoid hemorrhage, cerebral infarction, cerebral ischemia 
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(including transient), subclavian steal syndrome, periventricular leukomalacia, 
vascular headache, cluster headache, migraine, and vertebrobasilar insufficiency. 
Embolisms include air embolisms, amniotic fluid embolisms, cholesterol 
embolisms, blue toe syndrome, fat embolisms, pulmonary embolisms, and 
5 thromoboembolisms. Thrombosis include coronary thrombosis, hepatic vein 
thrombosis, retinal vein occlusion, carotid artery thrombosis, sinus thrombosis, 
Wallenberg's syndrome, and thrombophlebitis. 

Ischemia includes cerebral ischemia, ischemic colitis, compartment 
syndromes, anterior compartment syndrome, myocardial ischemia, reperfusion 
10 injuries, and peripheral limb ischemia. Vasculitis includes aortitis, arteritis, Behcet's 
Syndrome, Churg-Strauss Syndrome, mucocutaneous lymph node syndrome, 
thromboangiitis obliterans, hypersensitivity vasculitis, Schoenlein-Henoch purpura, 
allergic cutaneous vasculitis, and Wegener's granulomatosis. 

Polynucleotides or polypeptides, or agonists or antagonists of the invention, 
15 are especially effective for the treatment of critical limb ischemia and coronary 
disease. 

Polypeptides may be administered using any method known in the art, 
including, but not limited to, direct needle injection at the delivery site, intravenous 
injection, topical administration, catheter infusion, biolistic injectors, particle 

20 accelerators, gelfoam sponge depots, other commercially available depot materials, 
osmotic pumps, oral or suppositorial solid phannaceutical formulations, decanting or 
topical applications during surgery, aerosol delivery. Such methods are known in the 
art. Polypeptides of the invention may be administered as part of a Therapeutic, 
described in more detail below. Methods of delivering polynucleotides of the 

25 invention arc described in more detail herein. 

Anti-Anglogenesis Activity 

The naturally occurring balance between endogenous stimulators and 
inhibitors of angiogenesis is one in which inhibitory influences predominate. 
30 Rastinejad et aL, Cell 56:345-355 (1989). In those rare instances in which 

neovascularization occurs under normal physiological conditions, such as wound 
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healing, organ regeneration, embryonic development, and female reproductive 
processes, angiogenesis is stringently regulated and spatially and temporally 
delimited. Under conditions of pathological angiogenesis such as that characterizing 
solid nimor growth, these regulatory controls fail. Unregulated angiogenesis becomes 
5 pathologic and sustains progression of many neoplastic and non-neoplastic diseases. 
A number of serious diseases are dominated by abnormal neovascularization 
including solid tumor growth and metastases, arthritis, some types of eye diseases, 
disorders, and/or conditions, and psoriasis. See, e.g., reviews by Moses et ai, 
Biotech. 9:630-634 (1991); Folkman etaL, M EngL 7. Med., JJ5:1757-1763 (1995); 
10 Aueibach et aL. J. Microvasc. Res. 29:401-41 1 (1985); Folkman, Advances in 
Cancer Research, eds. Klein and Weinhouse. Academic Press, New York, pp. 175- 
203 (1985); Patz. Am. J. OpthalmoL 9^:715-743 (1982); and Folkman et ai. Science 
22 J :7 19-725 (1983). In a number of pathological conditions, the process of 
angiogenesis contributes to the disease state. For example, significant data have 
15 accumulated which suggest that the growth of solid tumors is dependent on 
angiogenesis. Folkman and Klagsbmn, Science 235:442-447 (1987). 

The present invention provides for treatment of diseases, disorders, and/or ^ 
conditions associated with neovascularization by administration of the 
polynucleotides and/or polypeptides of tfie invention, as well as agonists or 
20 antagonists of the present invention. Malignant and metastatic conditions which can 
be treated wiUi the polynucleotides and polypeptides, or agonists or antagonists of the 
invention include, but are not limited to, malignancies, solid tumors, and cancers 
described herein and otherwise known in the art (for a review of such disorders, see 
Fishman et aL. Medicine, 2d Ed., J, B. Lippincott Co., Philadelphia (1985)).Thus, the 
25 present invention provides a method of treating, preventing, and/or diagnosing an 
angiogenesis-related disease and/or disorder, comprising administering to an 
individual in need tiiereof a therapeutically effective amount of a polynucleotide, 
polypeptide, antagonist and/or agonist of tiie invention. For example, 
polynucleotides, polypeptides, antagonists and/or agonists may be utilized in a variety 
30 of additional methods in order to therapeutically treat or prevent a cancer or tumor. 
Cancers which may be treated, prevented, and/or diagnosed with polynucleotides. 
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polypeptides, antagonists and/or agonists include, but are not limited to solid tumors, 
including prostate, lung, breast, ovarian, stomach, pancreas, larynx, esophagus, testes, 
liver, parotid, biliary tract, colon, rectum, cervix, uterus, endometrium, kidney, 
bladder, thyroid cancer, primary tumors and metastases; melanomas; glioblastoma; 
Kaposi^s sarcoma; leiomyosarcoma; non- small cell lung cancer; colorectal cancer; 
advanced malignancies; and blood bom tumors such as leukemias. For example, 
polynucleotides, polypeptides, antagonists and/or agonists may be delivered topically, 
in order to treat or prevent cancers such as skin cancer, head and neck tumors, breast 
tumors, and Kaposi's sarcoma. 

Within yet other aspects, polynucleotides, polypeptides, antagonists and/or 
agonists may be utilized to treat superficial forms of bladder cancer by, for example, 
intravesical administration. Polynucleotides, polypeptides, antagonists and/or agonists 
may be delivered direcUy into the tumor, or near the tumor site, via injection or a 
catheter. Of course, as the artisan of ordinary skill will appreciate, tiie appropriate 
mode of administration will vary according to the cancer to be treated. Otiier modes 
of delivery are discussed herein. 

Polynucleotides, polypeptides, antagonists and/or agonists may be useful in 
treating, preventing, and/or diagnosing other diseases, disorders, and/or conditions, 
besides cancers, which involve angiogenesis. These diseases, disorders, and/or 
conditions include, but are not lunited to: benign tumors, for example hemangiomas, 
acoustic neuromas, neurofibromas, trachomas, and pyogenic granulomas; 
artiieroscleric plaques; ocular angiogenic diseases, for example, diabetic retinopathy, 
retinopathy of prematurity, macular degeneration, corneal graft rejection, neovascular 
glaucoma, retrolental fibroplasia, rubeosis, retinoblastoma, uvietis and Pterygia 
(abnormal blood vessel growth) of the eye; rheumatoid arthritis; psoriasis; delayed 
wound healing; endometriosis; vasculogenesis; granulations; hypertrophic scars 
(keloids); nonunion fincnires; scleroderma; trachoma; vascular adhesions; myocardial 
angiogenesis; coronary collaterals; cerebral collaterals; arteriovenous malformations; 
ischemic limb angiogenesis; Osier-Webber Syndrome; plaque neovascularization; 
telangiectasia; hemophiliac joints; angiofibroma; fibromuscular dysplasia; wound 
granulation; Crohn's disease; and atherosclerosis. 
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For example, within one aspect of the present invention methods are provided 
for treating, preventing, and/or diagnosing hypertrophic scars and keloids, comprising 
the step of adnunistering a polynucleotide, polypeptide, antagonist and/or agonist of 
the invention to a hypertrophic scar or keloid 
5 Within one embodiment of the present invention polynucleotides, 

polypeptides, antagonists and/or agonists are directly injected into a hypertrophic scar 
or keloid, in order to prevent the progression of these lesions. This therapy is of 
particular value in the prophylactic treatment of conditions which are known to result 
in the development of hypertrophic scars and keloids (e.g., bums), and is preferably 

10 initiated after the proliferative phase has had time to progress (approximately 14 days 
after the initial injury), but before hypertrophic scar or keloid development. As noted 
above, the present invention also provides methods for treating, preventing, and/or 
diagnosing neovascular diseases of the eye. including for example, comeal 
neovascularization, neovascular glaucoma, proliferative diabetic retinopathy, 

15 retrolental fibroplasia and macular degeneration. 

Moreover, Ocular diseases, disorders, and/or conditions associated with 
neovascularization which can be treated, prevented, and/or diagnosed with the 
polynucleotides and polypeptides of the present invention (including agonists and/or 
antagonists) include, but are not Umited to: neovascular glaucoma, diabetic 

20 retinopathy, retinoblastoma, retrolental fibroplasia, uveitis, retinopathy of prematurity 
macular degeneration, comeal graft neovascularization, as well as other eye 
inflanmiatory diseases, ocular tumors and diseases associated with choroidal or iris 
neovascularization. Sec, e.g., reviews by Waltman ei ai. Am. J. OphthaL 55:704-710 
(1978) and Gartner et ai, Surv, OphthaL 22:291-312 (1978). 

25 Thus, within one aspect of the present invention methods are provided for 

treatuig or preventing neovascular diseases of the eye such as comeal 
neovascularization (including comeal graft neovascularization), comprising the step 
of administering to a patient a therapeutically effective amount of a compound (as 
described above) to the cornea, such that the formation of blood vessels is inhibited. 

30 Briefly, the cornea is a tissue which normally lacks blood vessels. In certain 

pathological conditions however, capillaries may extend into the cornea from the 
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pericorneal vascular plexus of the limbus. When the cornea becomes vascularized, it 
also becomes clouded, resulting in a decline in the patient's visual acuity. Visual loss 
may become complete if the cornea completely opacitates. A wide variety of 
diseases, disorders, and/or conditions can result in corneal neovascularization, 
5 including for example, corneal infections (e.g., trachoma, hcipes simplex keratitis, 
leishmaniasis and onchocerciasis), immunological processes (e.g., graft rejection and 
Stevens-Johnson's syndrome), alkali bums, trauma, inflanunation (of any cause), 
toxic and nutritional deficiency states, and as a complication of wearing contact 
lenses. 

10 Within particularly preferred embodiments of the invention, may be prepared 

for topical administration in saline (combined with any of the preservatives and 
antimicrobial agents conunonly used in ocular preparations), and administered in 
eyedrop form. The solution or suspension may be prepared in its pure form and 
administered several times daily. Alternatively, anti-angiogenic compositions, 

15 prepared as described above, may also be administered directly to the cornea. Within 
preferred embodiments, the anti-angiogenic composition is prepared with a muco- 
adhesive polymer which binds to cornea. Within further embodiments, the anti- 
angiogenic factors or anti-angiogenic compositions may be utilized as an adjunct to 
conventional steroid therapy. Topical therapy may also be useful prophylactically in 

20 corneal lesions which are known to have a high probability of mducing an angiogenic 
response (such as chemical bums). In these mstances the treatment, likely in 
combination with steroids, may be mstituted inunediately to help prevent subsequent 
complications. 

Within other embodiments, the compounds described above may be injected 
25 directly into the corneal stroma by an ophthalmologist under microscopic guidance. 
The preferred site of injection may vary with the morphology of the individual lesion, 
but the goal of the administration would be to place the composition at the advancing 
front of the vasculature (i.e., interspersed between the blood vessels and the normal 
cornea). In most cases this would involve perilimbic corneal injection to "protect" the 
30 cornea from the advancing blood vessels. This method may also be utilized shortly 
after a corneal insult in order to prophylactically prevent corneal neovascularization. 
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In this situation the material could be injected in the perilimbic cornea interspersed 
between the corneal lesion and its undesiied potential limbic blood supply. Such 
methods may also be utilized in a similar fashion to prevent capillaiy invasion of 
transplanted corneas. In a sustained-release form injections might only be required 2- 
5 3 times per year. A steroid could also be added to the injection solution to reduce 
inflanmiation resulting from the injection itself. 

Within another aspect of the present uivention, methods are provided for 
treating or preventing neovascular glaucoma, comprising the step of administering to 
a patient a therapeutically effective amount of a polynucleotide, polypeptide, 

10 antagonist and/or agonist to the eye, such that the formation of blood vessels is 
inhibited. In one embodiment, the compound may be administered topically to the 
eye in order to treat or prevent early forms of neovascular glaucoma. Within other 
embodiments, the compound may be implanted by injection into the region of the 
anterior chamber angle. Within other embodiments, the compound may also be 

15 placed in any location such that the compound is continuously released into the 

aqueous humor. Within another aspect of the present invention, methods are provided 
for treating or preventing proliferative diabetic retinopathy, comprising the step of 
administering to a patient a therapeutically effective amount of a polynucleotide, 
polypeptide, antagonist and/or agonist to the eyes, such that the formation of blood 

20 vessels is inhibited. 

Within particularly preferred embodiments of the invention, proliferative 
diabetic retinopatiiy may be treated by injection into the aqueous humor or die 
vitreous, in order to increase the local concentration of the polynucleotide, 
polypeptide, antagonist and/or agonist in tiie retina. Preferably, this treatment should 

25 be initiated prior to Uie acquisition of severe disease requiring photocoagulation. 

Within another aspect of the present invention, methods are provided for 
treating or preventing retrolental fibroplasia, comprising the step of administering to a 
patient a therapeutically effective amount of a polynucleotide, polypeptide, antagonist 
and/or agonist to the eye, such that the formation of blood vessels is inhibited. The 

30 compound may be administered topically, via intravitreous injection and/or via 
intraocular implants. 
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Additionally, diseases, disorders, and/or conditions which can be treated, 
prevented, and/or diagnosed with the polynucleotides, polypeptides, agonists and/or 
agonists include, but are not limited to, hemangioma, arthritis, psoriasis, 
angiofibroma, atherosclerotic plaques, delayed wound healing, granulations, 
5 hemophilic joints, hypertrophic scars, nonunion fractures, Osler-Weber syndrome, 
pyogenic granuloma, scleroderma, trachoma, and vascular adhesions. 

Moreover, diseases, disorders, and/or conditions and/or states, which can be 
treated, prevented, and/or diagnosed with the the polynucleotides, polypeptides, 
agonists and/or agonists include, but are not limited to, solid tumors, blood bom 

10 tumors such as leukemias, tumor metastasis, Kaposi's sarcoma, benign tumors, for 
example hemangiomas, acoustic neuromas, neurofibromas, trachomas, and pyogenic 
granulomas, rheumatoid arthritis, psoriasis, ocular angiogenic diseases, for example, 
diabetic retinopathy, retinopathy of prematurity, macular degeneration, corneal graft 
rejection, neovascular glaucoma, retrolental fibroplasia, rubeosis, retinoblastoma, and 

15 uvietis, delayed wound healing, endometriosis, vascluogenesis, granulations, 

hypertrophic scars (keloids), nonunion fractures, scleroderma, trachoma, vascular 
adhesions, myocardial angiogenesis, coronary collaterals, cerebral collaterals, 
arteriovenous malformations, ischemic limb angiogenesis, Osier-Webber Syndrome, 
plaque neovascularization, telangiectasia, hemophiliac joints, angiofibroma 

20 fibromuscular dysplasia, wound granulation, Crohn's disease, atiierosclerosis,birUi 
control agent by preventing vascularization required for embryo implantation 
controlling menstruation, diseases Uiat have angiogenesis as a pathologic consequence 
such as cat scratch disease (Rochelc minalia quintosa), ulcers (Helicobacter pylori), 
Bartonellosis and bacillary angiomatosis. 

25 In one aspect of the birth control method, an amount of the compound 

sufficient to block embryo implantation is administered before or after intercourse and 
fertilization have occurred, tiius providing an effective method of birth control, 
possibly a "morning after" metiiod. Polynucleotides, polypeptides, agonists and/or 
agonists may also be used in controlling menstruation or administered as either a 

30 peritoneal lavage fluid or for peritoneal implantation in tiie treatment of 
endometriosis. 
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Polynucleotides, polypeptides, agonists and/or agonists of the present 
invention may be incorporated into surgical sutures in order to prevent stitch 
granulomas. 

Polynucleotides, polypeptides, agonists and/or agonists may be utilized in a 
5 wide variety of surgical procedures. For example, within one aspect of the present 
invention a compositions (in the form of, for example, a spray or film) may be utilized 
to coat or spray an area prior to removal of a tumor, in order to isolate normal 
surrounding tissues from malignant tissue, and/or to prevent the spread of disease to 
surrounding tissues. Within other aspects of the present invention, compositions (e.g., 

10 m the form of a spray) may be delivered via endoscopic procedures in order to coat 
tumors, or inhibit angiogenesis in a desired locale. Within yet other aspects of the 
present invention, surgical meshes which have been coated with anti- angiogenic 
compositions of the present invention may be utilized in any procedure wherehi a 
surgical mesh might be utilized. For example, within one embodiment of the 

15 invention a surgical mesh laden with an anti-angiogenic composition may be utilized 
during abdominal cancer resection surgery (e.g., subsequent to colon resection) in 
order to provide support to the structure, and to release an amount of the anti- 
angiogenic factor. 

Within further aspects of the present invention, methods are provided for 
20 treating tumor excision sites, comprising administering a polynucleotide, polypeptide, 
agonist and/or agonist to the resection margins of a tumor subsequent to excision, 
such that the local recurrence of cancer and the formation of new blood vessels at the 
site is inhibited. Within one embodiment of the invention, the anti-angiogenic 
compound is administered directly to the tumor excision site (e.g., applied by 
25 swabbing, brushing or otherwise coating the resection margins of the tumor with the 
anti-angiogenic compound). Alternatively, the anti-angiogenic compounds may be 
incorporated into known surgical pastes prior to administration. Within particularly 
preferred embodiments of the invention, the anti-angiogenic compounds are applied 
after hepatic resections for malignancy, and after neurosurgical operations. 
30 Within one aspect of the present invention, polynucleotides, polypeptides, 

agonists and/or agonists may be administered to the resection margin of a wide 
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variety of tumors, including for example, breast, colon, brain and hepaUc tumors. For 
example, within one embodiment of the invention, anti-angiogenic compounds may 
be administered to the site of a neurological tumor subsequent to excision, such that 
the formation of new blood vessels at the site are inhibited. 

The polynucleotides, polypeptides, agonists and/or agonists of the present 
invention may also be administered along with other anti-angiogenic factors. 
Representative examples of other anti-angiogenic factors include: Anti-Invasive 
Factor, rctinoic acid and derivatives thereof, paclitaxcl. Suramin, Tissue Inhibitor of 
MetaUoprotemase-1, Tissue Inhibitor of Metalloproteinase-2, Plasminogen Activator 
Inhibitor-1 . Plasminogen Activator Inhibitor-2, and various forms of tfie lighter "d 
group" transition metals. 

Lighter "d group" transition metals include, for example, vanadium, 
molybdenum, tungsten, titanium, niobium, and tantalum species. Such transition 
metal species may form transition metal complexes. Suitable complexes of the 
above-mentioned transition metal species include oxo transition metal complexes. 

Representative examples of vanadium complexes include oxo vanadium 
complexes such as vanadate and vanadyl complexes. Suitable vanadate complexes 
include metavanadate and orttiovanadate complexes such as, for example, ammonium 
metavanadate, sodium metavanadate, and sodium ortiiovanadate. Suitable vanadyl 
complexes include, for example, vanadyl acetylacetonate and vanadyl sulfate 
including vanadyl sulfate hydrates such as vanadyl sulfate mono- and trihydratcs. 

Representative examples of tungsten and molybdenum complexes also include 
oxo complexes. Suitable oxo tungsten complexes include tungstate and tungsten 
oxide complexes. Suitable tungstate complexes include ammonium tungstate, 
calcium tungstate, sodium tungstate dihydrate, and tungstic acid. Suitable tungsten 
oxides include tungsten (IV) oxide and tungsten (VI) oxide. Suitable oxo 
molybdenum complexes include molybdate, molybdenum oxide, and molybdenyl 
complexes. Suitable molybdate complexes include ammonium molybdate and its 
hydrates, sodium molybdate and its hydrates, and potassium molybdate and its 
hydrates. Suitable molybdenum oxides include molybdenum (VI) oxide, molybdenum 
(VI) oxide, and molybdic acid. Suitable molybdenyl complexes include, for example. 
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molybdenyl acetylacetonate. Other suitable tungsten and molybdenum complexes 
include hydroxo derivatives derived firom, for example, glycerol, tartaric acid, and 
sugars. 

A wide variety of other anti-angiogenic factors may also be utilized within the 
5 context of the present invention. Representative examples include platelet factor 4; 

protamine sulphate; sulphated chitin derivatives (prepared from queen crab shells), 

(Murata et al., Cancer Res, 51:22-26, 1991); Sulphated Polysaccharide Peptidoglycan 

Complex (SP- PG) (the function of this compound may be enhanced by the presence 

of steroids such as estrogen, and tamoxifen citrate); Staurosporine; modulators of 
10 matrix metabolism, including for example, proline analogs, cishydroxyproline, dj.- 

3,4-dehydroproline, Thiaproline, alpha,alpha-dipyridyl. aminopropionitrile fiimarate; 

4-propyl-5-(4-pyridinyl).2(3H)-oxazolone; Methotrexate; Mitoxantrone; Heparin; 

Interferons; 2 Macroglobulin-semm; ChIMP-3 (Pavloff et al., J. Bio. Chem. 

267:17321-17326, 1992); Chymostatin (Tomkinson et al., Biochem J. 286:475-480, 
15 1992); Cyclodextrin Tetradecasulfate; Eponemycin; Camptothecin; Fumagillin 

(Ingber et al.. Nature 348:555-557. 1990); Gold Sodium Thiomalate ("GST"; 

Matsubara and Ziff, J. Clin. Invest. 79: 1440-1446, 1987); anticoUagenase-serum; 

alpha2-antiplasmin (Holmes et al., J. Biol. Chem. 262(4): 1659- 1664, 1987); 

BisanU^ne (National Cancer InsUmte); Lobenzarit disodium (N-(2)-carboxyphenyl-4- 
20 chloroanthronilic acid disodium or "CCA"; Takeuchi et al.. Agents Actions 36:312- 

316, 1992); Thalidomide; Angostatic steroid; AGM-1470; carboxynaminolmidazole; 

and metalloproteinase inhibitors such as BB94. 

Diseases at the Cdlular I^vpI 

25 Diseases associated with increased cell survival or the inhibition of apoptosis 

that could be treated, prevented, and/or diagnosed by the polynucleotides or 
polypeptides and/or antagonists or agonists of the invention, include cancers (such as 
follicular lymphomas, carcinomas with p53 mutations, and hormone-dependent 
tumors, including, but not limited to colon cancer, cardiac tumors, pancreatic cancer, 

30 melanoma, retinoblastoma, glioblastoma, lung cancer, intestinal cancer, testicular 
cancer, stomach cancer, neuroblastoma, myxoma, myoma, lymphoma, endothelioma. 
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osteoblastoma, osteoclastoma, osteosarcoma, chondrosarcoma, adenoma, breast 
cancer, prostate cancer, Kaposi's sarcoma and ovarian cancer); autoimmune diseases, 
disorders, and/or conditions (such as, multiple sclerosis, Sjogren's syndrome, 
Hashimoto's thyroiditis, biliary cirrhosis, Behcet's disease, Crohn's disease, 
5 polymyositis, systemic lupus erythematosus and inunune-related glomerulonephritis 
and rheumatoid arthritis) and viral infections (such as herpes viruses, pox viruses and 
adenoviruses), inflammation, graft v. host disease, acute graft rejection, and chronic 
graft rejection. In preferred embodiments, the polynucleotides or polypeptides, and/or 
agonists or antagonists of the invention are used to inhibit growth, progression, and/or 
1 0 metasi s of cancers, in particular those listed above. 

Additional diseases or conditions associated with increased cell survival that 
could be treated, prevented or diagnosed by the polynucleotides or polypeptides, or 
agonists or antagonists of the invention, include, but are not limited to, progression, 
and/or metastases of malignancies and related disorders such as leukemia (including 
15 acute leukemias (e.g., acute lymphocytic leukemia, acute myelocytic leukemia 
(including myeloblastic, promyelocytic, myelomonocytic, monocytic, and 
erythroleukemia)) and chronic leukemias (e.g., chronic myelocytic (granulocytic) 
leukemia and chronic lymphocytic leukemia)), polycythemia vera, lymphomas (c.g., 
Hodgkin's disease and non-Hodgkin's disease), multiple myeloma, Waldenstrom's 
20 macroglobulinemia, heavy chain disease, and solid tumors including, but not limited 
to, sarcomas and carcinomas such as fibrosarcoma, myxosarcoma, liposarcoma, 
chondrosarcoma, osteogenic sarcoma, chordoma, angiosarcoma, endotheliosarcoma, 
lymphangiosarcoma, lymphangioendotheliosarcoma, synovioma, mesothelioma. 
Ewing's tumor, leiomyosarcoma, rhabdomyosarcoma, colon carcinoma, pancreatic 
25 cancer, breast cancer, ovarian cancer, prostate cancer, squamous cell carcinoma, basal 
cell carcinoma, adenocarcinoma, sweat gland carcinoma, sebaceous gland carcinoma, 
papillary carcinoma, papillary adenocarcinomas, cystadenocarcinoma, medullary 
carcinoma, bronchogenic carcinoma, renal cell carcinoma, hepatoma, bile duct 
carcinoma, choriocarcinoma, seminoma, embryonal carcinoma, Wilm's tumor, 
30 cervical cancer, testicular tumor, lung carcinoma, small ceU lung carcinoma, bladder 
carcinoma, epithelial carcinoma, glioma, astrocytoma, meduUoblastoma, 
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craniopharyngioma, ependymoma, pinealoma, hemangioblastoma, acoustic neuroma, 
oligodendroglioma, menangioma, melanoma, neuroblastoma, and retinoblastoma. 

Diseases associated with increased apoptosis that could be treated, prevented, 
and/or diagnosed by the polynucleotides or polypeptides, and/or agonists or 
5 antagonists of the invention, include AIDS; neurodegenerative diseases, disorders, 
and/or conditions (such as Alzheimer's disease, Parkinson's disease. Amyotrophic 
lateral sclerosis, Retinitis pigmentosa. Cerebellar degeneration and brain tumor or 
prior associated disease); autoimmune diseases, disorders, and/or conditions (such as. 
multiple sclerosis, Sjogren's syndrome, Hashimoto's thyroiditis, biliary cirrhosis. 

10 Behcet's disease. Crohn's disease, polymyositis, systemic lupus erythematosus and 
immune-related glomerulonephritis and rheumatoid arthritis) myelodysplastic 
syndromes (such as aplastic anemia), graft v. host disease, ischemic injury (such as 
that caused by myocardial infarction, stroke and reperfusion injury), liver injury (e.g., 
hepatitis related Uver injury, ischemia/reperfusion injury, cholestosis (bile duct injury) 

1 5 and liver cancer); toxin-induced liver disease (such as that caused by alcohol), septic 
shock, cachexia and anorexia. 

Wound Healinp and Epithelial Cell Pmliforarinn 

In accordance with yet a further aspect of the present invention, tiiere is 

20 provided a process for utilizing tiie polynucleotides or polypeptides, and/or agonists 
or antagonists of tiie invention, for tiierapeutic purposes, for example, to stimulate 
epitheUal cell proliferation and basal keratinocytes for tfie purpose of wound healing, 
and to stimulate hair follicle production and healing of dermal wounds. 
Polynucleotides or polypeptides, as well as agonists or antagonists of the invention, 

25 may be clinically useful in stimulating wound healing including surgical wounds, 
excisional wounds, deep wounds involving damage of the dermis and epidermis, eye 
tissue wounds, dental tissue wounds, oral cavity wounds, diabetic ulcers, dermal 
ulcers, cubitus ulcers, arterial ulcers, venous stasis ulcers, bums resulting from heat 
exposure or chemicals, and other abnormal wound healing conditions such as uremia, 

30 malnutrition, vitamin deficiencies and complications associted witii systemic 
treatment witii steroids, radiation therapy and antineoplastic drugs and 
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antimetabolites. Polynucleotides or polypeptides, and/or agonists or antagonists of 
the invention, could be used to promote dermal reestablishment subsequent to dermal 
loss 

The polynucleotides or polypeptides, and/or agonists or antagonists of the 
5 invention, could be used to increase the adherence of skin grafts to a wound bed and 
to stimulate re-epithelialization from the wound bed. The following are a non- 
exhaustive list of grafts that polynucleotides or polypeptides, agonists or antagonists 
of the invention, could be used to increase adherence to a wound bed: autografts, 
artificial skin, allografts, autodermic graft, autoepdermic grafts, avacular grafts, Blair- 

10 Brown grafts, bone graft, brephoplastic grafts, cutis graft, delayed graft, dermic graft, 
epidermic graft, fascia graft, full thickness graft, heterologous graft, xenograft, 
homologous graft, hyperplastic graft, lamellar graft, mesh graft, mucosal graft, Ollier- 
Thiersch graft, omenpal graft, patch graft, pedicle graft, penetrating graft, split skin 
graft, thick split graft. The polynucleotides or polypeptides, and/or agonists or 

15 antagonists of the invention, can be used to promote skin strength and to improve the 
appearance of aged skin. 

It is believed that the polynucleotides or polypeptides, and/or agonists or 
antagonists of the invention, will also produce changes in hepatocyte proUferation, 
and epithelial cell proliferation in the lung, breast, pancreas, stomach, small intesting, 

20 and large intestine. The polynucleotides or polypeptides, and/or agonists or 

antagonists of the invention, could promote proliferation of epithelial cells such as 
sebocytes, hair follicles, hepatocytes, type n pneumocytes, mucin-producing goblet 
cells, and other epithelial cells and their progenitors contained within the skin, lung, 
liver, and gastrointestinal tract. The polynucleotides or polypeptides, and/or agonists 

25 or antagonists of die invention, may promote proliferation of endothelial cells, 
keratinocytes, and basal keratinocytes. 

The polynucleotides or polypeptides, and/or agonists or antagonists of the 
invention, could also be used to reduce the side effects of gut toxicity that result from 
radiation, chemotherapy ueatments or viral mfections. The polynucleotides or 

30 polypeptides, and/or agonists or antagonists of the invention, may have a 
cytoprotective effect on the small intestine mucosa. The polynucleotides or 
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polypeptides, and/or agonists or antagonists of the invention, may also stimulate 
healing of mucositis (mouth ulcers) that result from chemotherapy and viral 
infections. 

The polynucleotides or polypeptides, and/or agonists or antagonists of the 
5 invention, could further be used in full regeneration of skin in full and partial 
thickness skin defects, including bums, (i.e., repopulation of hair follicles, sweat 
glands, and sebaceous glands), treatment of other skin defects such as psoriasis. The 
polynucleotides or polypeptides, and/or agonists or antagonists of the invention, could 
be used to treat epidermolysis bullosa, a defect in adherence of the epidermis to the 

10 underlying dermis which results in frequent, open and painful blisters by accelerating 
reepithelialization of these lesions. The polynucleotides or polypeptides, and/or 
agonists or antagonists of the invention, could also be used to treat gastric and 
doudenal ulcers and help heal by scar formation of the mucosal lining and 
regeneration of glandular mucosa and duodenal mucosal lining more rapidly. 

15 Inflamamatory bowel diseases, such as Crohn's disease and ulcerative colitis, are 
diseases which result in destruction of the mucosal surface of the small or large 
intestine, respectively. Thus, the polynucleotides or polypeptides, and/or agonists or 
antagonists of the invention, could be used to promote the resurfacing of the mucosal 
surface to aid more rapid healing and to prevent progression of inflammatory bowel 

20 disease. Treatment with the polynucleotides or polypeptides, and/or agonists or 

antagonists of the invention, is expected to have a significant effect on the production 
of mucus throughout the gastrointestinal tract and could be used to protect the 
intestinal mucosa from injurious substances that are ingested or following surgery. 
The polynucleotides or polypeptides, and/or agonists or antagonists of the invention, 

25 could be used to treat diseases associate with the under expression of tiie 
polynucleotides of the invention. 

Moreover, the polynucleotides or polypeptides, and/or agonists or antagonists of 
the invention, could be used to prevent and heal damage to tiie lungs due to various 
pathological states. A growth factor such as tiie polynucleotides or polypeptides, 

30 and/or agonists or antagonists of tiie invention, which could stimulate proliferation 
and differentiation and promote the repair of alveoli and brochiolar epithelium to 



wo 00/58468 



174 



PCT/USOO/07526 



prevent or treat acute or chronic lung damage. For example, emphysema, which 
results in the progressive loss of aveoli, and inhalation injuries, i.e., resulting from 
smoke inhalation and bums, that cause necrosis of the bronchiolar epitheUum and 
alveoli could be effectively treated, prevented, and/or diagnosed using the 
5 polynucleotides or polypeptides, and/or agonists or antagonists of the invention. 
Also, the polynucleotides or polypeptides, and/or agonists or antagonists of the 
invention, could be used to stimulate the proliferation of and differentiation of type n 
pneumocytes, which may help treat or prevent disease such as hyaline membrane 
diseases, such as infant respiratory distress syndrome and bronchopulmonary 

10 displasia, in premature infants. 

The polynucleotides or polypeptides, and/or agonists or antagonists of the 
invention, could stimulate the proliferation and differentiation of hepatocytes and, 
thus, could be used to alleviate or treat liver diseases and pathologies such as 
fulminant liver failure caused by cirrhosis, liver damage caused by viral hepatitis and 

15 toxic substances (i.e., acetaminophen, carbon tetraholoride and other hepatotoxins 
known in the art). 

In addition, the polynucleotides or polypeptides, and/or agonists or antagonists 
of the invention, could be used treat or prevent the onset of diabetes mellitus. In 
patients with newly diagnosed Types I and II diabetes, where some islet cell function 
20 remains, the polynucleotides or polypeptides, and/or agonists or antagonists of the 
invention, could be used to maintaui the islet function so as to alleviate, delay or 
prevent permanent manifestation of the disease. Also, the polynucleotides or 
polypeptides, and/or agonists or antagonists of the invention, could be used as an 
auxiliary m islet cell transplantation to improve or promote islet cell function. 

25 

Neurological Di^^P^^g^ 

Nervous system diseases, disorders, and/or conditions, which can be treated, 
prevented, and/or diagnosed with the compositions of the invention (e.g., 
30 polypeptides, polynucleotides, and/or agonists or antagonists), include, but are not 
limited to, nervous system injuries, and diseases, disorders, and/or conditions which 
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result in either a disconnection of axons, a diminution or degeneration of neurons, or 
demyelination. Nervous system lesions which may be treated, prevented, and/or 
diagnosed in a patient (including human and non-human mammalian patients) 
according to the invention, include but are not limited to, the following lesions of 
5 either the central (including spinal cord, brain) or peripheral nervous systems: (1) 
ischemic lesions, in which a lack of oxygen in a portion of the nervous system results 
in neuronal injury or death, including cerebral mfarction or ischemia, or spinal coid 
infarction or ischemia; (2) traumatic lesions, includmg lesions caused by physical 
injury or associated with surgery, for example, lesions which sever a portion of the 

10 nervous system, or compression injuries; (3) malignant lesions, in which a portion of 
the nervous system is destroyed or injured by malignant tissue which is either a 
nervous system associated malignancy or a malignancy derived from non-nervous 
system tissue; (4) infectious lesions, in which a portion of the nervous system is 
destroyed or injured as a result of infection, for example, by an abscess or associated 

15 with infection by human inmiunodeficiency virus, herpes zoster, or herpes simplex 
virus or with Lyme disease, tuberculosis, syphilis; (5) degenerative lesions, in which 
a portion of the nervous system is destroyed or injured as a result of a degenerative 
process including but not limited to degeneration associated with Parkinson^s disease, 
Alzheimer's disease, Huntington's chorea, or amyotrophic lateral sclerosis (ALS); (6) 

20 lesions associated with nutritional diseases, disorders, and/or conditions, in which a 
portion of the nervous system is destroyed or injured by a nutritional disorder or 
disorder of metabolism including but not limited to, vitanun B 1 2 deficiency, folic 
acid deficiency, Wernicke disease, tobacco-alcohol amblyopia, Marchiafava-Bignami 
disease (primary degeneration of the corpus callosum), and alcoholic cerebellar 

25 degeneration; (7) neurological lesions associated with systemic diseases including, 
but not limited to, diabetes (diabetic neuropathy. Bell's palsy), systemic lupus 
erytiiematosus, carcinoma, or sarcoidosis; (8) lesions caused by toxic substances 
including alcohol, lead, or particular neurotoxins; and (9) demyelinated lesions in 
which a portion of the nervous system is destroyed or injured by a demyelinating 

30 disease including, but not limited to. multiple sclerosis, human inmiunodeficiency 
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Neurol. 70:65-82 (1980)) or Brown et al. (Ann. Rev. Neurosci. 4: 17-42 (1981)); 
increased production of neuron-associated molecules may be measured by bioassay, 
enzymatic assay, antibody binding. Northern blot assay, etc., using techniques known 
in the art and depending on the molecule to be measured; and motor neuron 
5 dysfunction may be measured by assessing the physical manifestation of motor 
neuron disorder. e.g., weakness, motor neuron conduction velocity, or functional 
disability. 

In specific embodiments, motor neuron diseases, disorders, and/or conditions 
that may be treated, prevented, and/or diagnosed according to the invention include, 

10 but are not limited to, diseases, disorders, and/or condiUons such as mfarction, 
infection, exposure to toxin, trauma, surgical damage, degenerative disease or 
malignancy that may affect motor neurons as well as other components of the nervous 
system, as well as diseases, disorders, and/or conditions that selectively affect neurons 
such as amyotrophic lateral sclerosis, and including, but not limited to, progressive 

15 spinal muscular atrophy, progressive bulbar palsy, primary lateral sclerosis, infantile 
and juvenile muscular atrophy, progressive bulbar paralysis of childhood (Fazio- 
Londe syndrome), poliomyelitis and the post polio syndrome, and Hereditary 
Motorsensory Neuropathy (Charcot-Marie-Tooth Disease). 

20 InfectioiLs l^ise^s^ 

A polypeptide or polynucleotide and/or agonist or antagonist of the present 
invention can be used to treat, prevent, and/or diagnose infectious agents. For 
example, by increasing the immune response, particularly increasing the proliferation 
and differentiation of B and/or T cells, infectious diseases may betreated. prevented, 

25 and/or diagnosed. The immune response may be increased by either enhancing an 
existing immune response, or by initiating a new immune response. Alternatively, 
polypeptide or polynucleotide and/or agonist or antagonist of the present invention 
may also direcUy inhibit the infectious agent, without necessarily eliciting an immune 
response. 

30 Viruses are one example of an infectious agent that can cause disease or 

symptoms that can be treated, prevented, and/or diagnosed by a polynucleotide or 
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polypeptide and/or agonist or antagonist of the present invention. Examples of 
viruses, include, but are not limited to Examples of viruses, include, but are not 
limited to the following DNA and RNA viruses and viral families: Arbovirus, 
Adenoviridae, Arenaviridae, Arterivirus, Bimaviridae, Bunyaviridae, Caliciviridae, 
5 Circoviridae, Coronaviridae, Dengue, EBV, HIV, Flaviviridae, Hepadnaviridae 
(Hepatitis), Herpesviridae (such as. Cytomegalovirus, Herpes Sinq>lex, Heq)es 
Zoster), Mononegavirus (e.g., Paramyxoviridae, Morbillivirus, Rhabdoviridae), 
Qrthomyxoviridae (e.g., Influenza A. Influenza B, and parainfluenza), Papiloma 
virus, Papovaviridae, Parvoviridae, Picomaviridae, Poxviridae (such as Smallpox or 

10 Vaccinia), Reoviridae (e.g.. Rotavirus), Retroviridae (HTLV-I. HTLV-H, Lentivirus), 
and Togaviridae (e.g., Rubivirus). Viruses falling within these families can cause a 
variety of diseases or symptoms, including, but not limited to: arthritis, bronchiollitis, 
respiratory syncytial virus, encephalitis, eye infections (e.g., conjunctivitis, keratitis), 
chronic fatigue syndrome, hepatiUs (A, B, C, E, Chronic Active, Delta), Japanese B 

15 encephalitis, Junin, Chikungunya, Rift Valley fever, yellow fever, meningitis, 

opportunistic infections (e.g., AIDS), pneumonia, Burkitt's Lymphoma, chickenpox. 
hemorrhagic fever. Measles, Mumps, Parainfluenza, Rabies, the common cold. Polio, 
leukemia. Rubella, sexually transmitted diseases, skin diseases (e.g., Kaposi's, warts), 
and viremia. polynucleotides or polypeptides, or agonists or antagonists of the 

20 invention, can be used to treat, prevent, and/or diagnose any of these symptoms or 
diseases. In specific embodiments, polynucleotides, polypeptides, or agonists or 
antagonists of the invention are used to treat, prevent, and/or diagnose: meningitis. 
Dengue, EBV, and/or hepatitis (e.g., hepatitis B). In an additional specific 
embodiment polynucleotides, polypeptides, or agonists or antagonists of the invention 

25 are used to treat patients nonresponsive to one or more other conmiercially available 
hepatitis vaccines. In a further specific embodiment polynucleotides, polypeptides, or 
agonists or antagonists of the invention are used to treat, prevent, and/or diagnose 
AIDS. 

Similarly, bacterial or fungal agents that can cause disease or symptoms and 
30 that can be treated, prevented, and/or diagnosed by a polynucleotide or polypeptide 
and/or agonist or antagonist of the present invention include, but not limited to. 
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include, but not limited to, the following Gram-Negative and Gram-positive bacteria 
and bacterial families and fungi: Actinomycetales (e.g., Corynebacterium, 
Mycobacterium, Norcardia), Cryptococcus neoformans. Aspergillosis, Bacillaceae 
(e.g.. Anthrax, Closuidium), Bacteroidaceae, Blastomycosis, Bordetella, Borrelia 
5 (e.g., Borrelia burgdorferi). Brucellosis, Candidiasis, Campylobacter, 

Coccidioidomycosis, Cryptococcosis, Dermatocycoses, E. coli (e.g.. Enterotoxigenic 
E;coli and Enterohemonhagic E. coli), Enterobacteriaceae (Klebsiella, Salmonella 
(e.g.. Salmonella typhi, and Salmonella paratyphi), Serratia, Yersinia), Erysipelothrix, 
Helicobacter, Legionellosis, Leptospirosis, Listeria, Mycoplasmatales, 

10 Mycobacterium leprae. Vibrio cholerae, Neisseriaceae (e.g., Acinetobacter, 

Gonorrhea, Menigococcal), Meisseria meningitidis, Pasteurellacea Infections (e.g., 
Actinobacillus, Heamophilus (e.g., Heamophilus influenza type B), Pasteurella), 
Pseudomonas, Rickettsiaceae, Chlamydiaceae, Syphilis, Shigella spp.. 
Staphylococcal, Meningiococcal, Pneumococcal and Streptococcal (e.g., 

15 Streptococcus pneumoniae and Group B Streptococcus). These bacterial or fungal 
families can cause the following diseases or symptoms, including, but not limited to: 
bacteremia, endocarditis, eye infections (conjunctivitis, tuberculosis, uveitis), 
gingivitis, opportunistic infections (e.g., AIDS related infections), paronychia, 
prosthesis-related infections, Reiter's Disease, respiratory tract infections, such as 

20 Whooping Cough or Empyema, sepsis, Lyme Disease, Cat-Scratch Disease, 

Dysentery, Paratyphoid Fever, food poisoning. Typhoid, pneumonia. Gonorrhea, 
menmgitis (e.g., mengitis types A and B), Chlamydia, Syphilis, Diphtheria, Leprosy, 
Paramberculosis, Tuberculosis, Lupus, Bomlism, gangrene, tetanus, impetigo. 
Rheumatic Fever, Scarlet Fever, sexually transmitted diseases, skm diseases (e.g., 

25 cellulitis, dermatocycoses), toxemia, urinary tract infections, wound infections. 

Polynucleotides or polypeptides, agonists or antagonists of the invention, can be used 
to treat, prevent, and/or diagnose any of these symptoms or diseases. In specific 
embodiments, polynucleotides, polypeptides, agonists or antagonists of the invention 
are used to u^at, prevent, and/or diagnose: tetanus, Diptheria, botulism, and/or 

30 meningitis type B. 
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Moreover, parasitic agents causing disease or symptoms that can be treated, 
prevented, and/or diagnosed by a polynucleotide or polypeptide and/or agonist or 
antagonist of the present invention include, but not limited to, the following families 
or class: Amebiasis, Babesiosis, Coccidiosis, Cryptosporidiosis, Dientamoebiasis, 
5 Dourine, Ectoparasitic, Giardiasis. Helminthiasis, Leishmaniasis. Tbeileriasis. 
Toxoplasmosis, Trypanosomiasis, and Trichomonas and Sporozoans (e.g., 
Plasmodium virax, Plasmodium falciparium, Plasmodium malariae and Plasmodium 
ovale). These parasites can cause a variety of diseases or symptoms, including, but 
not Umited to: Scabies, Trombiculiasis. eye infections, intestinal disease (e.g., 

10 dysentery, giardiasis), Kver disease, lung disease, opportunistic infections (e.g.. AIDS 
related), malaria, pregnancy complications, and toxoplasmosis, polynucleotides or 
polypeptides, or agonists or antagonists of the invention, can be usedtotrcat, prevent, 
and/or diagnose any of these symptoms or diseases. In specific embodiments, 
polynucleotides, polypeptides, or agonists or antagonists of the invention are used to 

1 5 treat, prevent, and/or diagnose malaria. 

Preferably, treatment or prevention using a polypeptide or polynucleotide 
and/or agonist or antagonist of the present invention could either be by administering 
an effective amount of a polypeptide to the patient, or by removing cells from die 
patient, supplying tiie cells wiUi a polynucleotide of the present invention, and 

20 returning the engineered cells to the patient (ex vivo tiierapy). Moreover, the 

polypeptide orpolynucleotitte of die present invention can be used as an antigen in a 
vaccine to raise an immune response against infectious disease. 

Regengratinn 

25 A polynucleotide or polypeptide and/or agonist or antagonist of die present 

invention can be used to diff«entiate, proliferate, and attract cells, leading to the 
regeneration of tissues. (See. Science 276:59-87 (1997).) The regeneration of tissues 
could be used to repair, replace, or protect tissue damaged by congenital defects, 
trauma (wounds, bums, incisions, or ulcers), age, disease (e.g. osteoporosis. 

30 osteocarthritis. periodontal disease, liver failure), surgery, including cosmetic plastic 
surgery, fibrosis, reperfiision injuiy. or systemic cytokine damage. 
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Tissues that could be regenerated using the present invention include organs 
(e.g., pancreas, liver, uitestine, kidney, skm, endothelium), muscle (smooth, skeletal 
or cardiac), vasculature (including vascular and lymphatics), nervous, hematopoietic, 
and skeletal (bone, cartilage, tendon, and ligament) tissue. Preferably, regeneration 
occurs without or decreased scarring. Regeneration also may include angiogenesis. 

Moreover, a polynucleotide or polypeptide and/or agonist or antagonist of the 
present invention may increase regeneration of tissues difficult to heal. For example, 
increased tendon/ligament regeneration would quicken recovery time after damage. 
A polynucleotide or polypeptide and/or agonist or antagonist of the present invention 
could also be used prophylactically in an effort to avoid damage. Specific diseases 
that could be treated, prevented, and/or diagnosed include of tendinitis, carpal tunnel 
syndrome, and other tendon or ligament defects. A further example of tissue 
regeneration of non-healing wounds includes pressure ulcers, ulcers associated with 
vascular insufficiency, surgical, and traumatic wounds. 

Similarly, nerve and brain tissue could also be regenerated by using a 
polynucleotide or polypeptide and/or agonist or antagonist of the present invention to 
proliferate and differentiate nerve cells. Diseases that could be treated, prevented, 
and/or diagnosed using this method include central and peripheral nervous system 
diseases, neuropathies, or mechanical and traumatic diseases, disorders, and/or 
conditions (e.g., spinal cord disorders, head trauma, cerebrovascular disease, and 
stoke). Specifically, diseases associated with peripheral nerve injuries, peripheral 
neuropathy (e.g., resulting from chemotherapy or other medical therapies), localized 
neuropathies, and central nervous system diseases (e.g., Alzheimer's disease, 
Parkinson's disease, Huntington's disease, amyotrophic lateral sclerosis, and Shy- 
Drager syndrome), could all be treated, prevented, and/or diagnosed using the 
polynucleotide or polypeptide and/or agonist or antagonist of the present invention. 

Chemotaxis 

A polynucleotide or polypeptide and/or agonist or antagonist of the present 
invention may have chemotaxis activity. A chemotaxic molecule atu-acts or mobilizes 
cells (e.g., monocytes, fibroblasts, neutrophils, T-cells, mast cells, eosinophils. 
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epithelial and/or endothelial ceUs) to a particular site in the body, such as 

inflammation, infection, or site of hyperproliferation. The mobilized cells can then 

fight off and/or heal the particular trauma or abnormality. 

A polynucleotide or polypeptide and/or agonist or antagonist of the present 
5 invention may increase chemotaxic activity of particular cells. These chemotactic 

molecules can then be used to treat, prevent, and/or diagnose inflanmiation, infection, 

hyperproliferative diseases, disorders, and/or conditions, or any immune system 

disorder by increasing the number of cells targeted to a particular location in the body. 

For example, chemotaxic molecules can be used to treat, prevent, and/or diagnose 
10 wounds and other trauma to tissues by attracting immune cells to the injured location. 

Chemotactic molecules of the present invention can also attract fibroblasts, which can 

be used to treat, prevent, and/or diagnose wounds. 

It is also contemplated that a polynucleotide or polypeptide and/or agonist or 

antagonist of the present invention may inhibit chemotactic activity. These molecules 
15 could also be used totreat, prevent, and/or diagnose diseases, disorders, and/or 

conditions. Thus, a polynucleotide or polypeptide and/or agonist or antagonist of the 

present invention could be used as an inhibitor of chemotaxis. 

20 Binding Activity 

A polypeptide of the present invention may be used to screen for molecules 
that bind to the polypeptide or for molecules to which the polypeptide bmds. The 
binding of the polypeptide and the molecule may activate (agonist), increase, inhibit 
(antagonist), or decrease activity of the polypeptide or the molecule bound. Examples 

25 of such molecules include antibodies, oligonucleotides, proteins (e.g., rcceptors).or 
small molecules. 

Preferably, the molecule is closely related to the natural ligand of the 
polypeptide, e.g., a fragment of the ligand, or a natural substrate, a ligand, a structural 
or functional mimetic. (See, Coligan et al.. Current Protocols in Immunology 
30 l(2):Chapter5(1991).) Similarly, the molecule can be closely related to the natural 
receptor to which the polypeptide binds, or at least, a fragment of the receptor capable 



wo 00/58468 



183 



PCT/USOO/07526 



of being bound by the polypeptide (e.g., active site). In either case, the molecule can 
be rationally designed using known techniques. 

Preferably, the screening for these molecules involves producing appropriate 
cells which express the polypeptide, either as a secreted protein or on the cell 
membrane. Preferred cells include cells from mammals, yeast, Drosophila, or E. colL 
Cells expressing the polypeptide (or cell membrane containing the expressed 
polypeptide) arc then preferably contacted with a test compound potentially 
containing the molecule to observe binding, stimulation, or inhibition of activity of 
either the polypeptide or the molecule. 

The assay may simply test bmding of a candidate compound to the 
polypeptide, wherein binding is detected by a label, or in an assay involving 
competition with a labeled competitor. Further, the assay may test whether die 
candidate compound results in a signal generated by binding to die polypeptide. 

Alternatively, die assay can be carried out using cell-free preparations, 
polypeptide/molecule affixed to a solid support, chemical libraries, or natural product 
mixtures. The assay may also simply comprise the steps of mixing a candidate 
compound with a solution containing a polypeptide, measuring polypeptide/molecule 
activity or binding, and comparing the polypeptide/molecule activity or binding to a 
standard. 

Preferably, an ELISA assay can measure polypeptide level or activity in a 
sample (e.g., biological sample) using a monoclonal or polyclonal antibody. The 
antibody can measure polypeptide level or activity by either binding, directiy or 
indirecdy, to the polypeptide or by competing with the polypeptide for a substrate. 

AdditionaUy, die receptor to which a polypeptide of Uie invention binds can be 
identified by numerous mediods known to diose of skill in the art, for example, ligand 
panning and FACS sorting (Coligan, et al.. Current Protocols in Immun., 1(2), 
Chapter 5, (1991)). For example, expression cloning is employed wherein 
polyadenylated RNA is prepared from a cell responsive to the polypeptides, for 
example. NIH3T3 cells which are known to contain multiple receptors for die FGF 
family proteins, and SC-3 cells, and a cDNA library created from diis RNA is divided 
into pools and used to transfect COS cells or odier ceUs diat arc not responsive to the 
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polypeptides. Transfected cells which are grown on glass slides are exposed to the 
polypeptide of the present invention, after they have been labelled. The polypeptides 
can be labeled by a variety of means including iodination or inclusion of a recognition 
site for a site-specific protein kinase. 
5 Following fixation and incubation, the slides are subjected to auto- 

radiographic analysis. Positive pools are identified and sub-pools arc prepared and re- 
transfected using an iterative sub-pooling and re-screening process, eventually 
yielding a single clones that encodes the putative receptor. 

As an alternative approach for receptor identification, the labeled polypeptides 

10 can be photoaffinity linked with cell membrane or extract preparations that express 
the receptor molecule. Cross-linked material is resolved by PAGE analysis and 
exposed to X-ray fihn. The labeled complex containing the receptors of the 
polypeptides can be excised, resolved into peptide fragments, and subjected to protein 
microsequencing. The amino acid sequence obtained from microsequencing would 

15 be used to design a set of degenerate oligonucleotide probes to screen a cDNA library 
to identify the genes encoding the putative receptors. 

Moreover, the techniques of gene-shuffling, motif-shuffling, exon-shuffling, 
and/or codon-shuffling (collectively referred to as "DNA shuffling") may be 
employed to modulate the activities of polypeptides of the invention thereby 

20 effectively generating agonists and antagonists of polypeptides of the invention. See 
generally, U.S. Patent Nos. 5,605,793, 5,81 1,238, 5,830,721. 5,834,252, and 
5,837,458, and Patten, P. A., et al., Curr. Opinion Biotechnol. 8:724-33 (1997); 
Harayama,S. Trends Biotechnol. 16(2):76-82(1998);Hansson,L.O.,etal., J.Mol. 
Biol. 287:265-76 (1999); and Lorenzo. M. M. and Blasco, R. Biotechniques 

25 24(2):308-13 (1998) (each of these patents and publications are hereby incorporated 
by reference). In one embodiment, alteration of polynucleotides and corresponding 
polypeptides of the invention may be achieved by DNA shuffling. DNA shuffling 
involves the assembly of two or more DNA segments into a desired polynucleotide 
sequence of the invention molecule by homologous, or site-specific, recombination. 

30 In another embodiment, polynucleotides and corresponding polypeptides of the 

invention may be alterred by being subjected to random mutagenesis by error-prone 
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PGR, random nucleotide insertion or other methods prior to recombination. In 
another embodiment, one or more components, motifs, sections, parts, domains, 
fragments, etc., of the polypeptides of the invention may be recombined with one or 
more components, motifs, sections, parts, domains, fragments, etc. of one or more 
5 heterologous molecules. In prefened embodiments, the heterologous molecules are 
family members. In further preferred embodiments, the heterologous molecule is a 
growth factor such as, for example, platelet-derived growth factor (PDGF), 
insulin-like growth factor (IGF-I), transforming growth factor (TGF)-alpha, epidermal 
growth factor (EGF), fibroblast growth factor (FGF), TGF-beta, bone morphogenetic 

10 protein (BMP>2, BMP-4, BMP-5, BMP-6, BMP-7, activins A and B, 

decapentaplegic(dpp), 60A, OP-2, dorsalin. growth differentiation factors (GDFs), 
nodal, MIS, inhibin-alpha, TGF-betal. TGF-beta2, TGF-beta3, TGF-beta5, and glial- 
derived neurotrophic factor (GDNF). 

Other preferred fragments are biologically active fragments of the 

15 polypeptides of the invention. Biologically active fragments are those exhibiting 
activity similar, but not necessarily identical, to an activity of the polypeptide. The 
biological activity of the fragments may include an improved desired activity, or a 
decreased undesirable activity. 

Additionally, this invention provides a method of screening compounds to 

20 identify those which modulate the action of the polypeptide of the present invention. 
An example of such an assay comprises combining a mammalian fibroblast cell, a the 
polypeptide of the present invention, the compound to be screened and 3[H] 
thymidine under cell culture conditions where the fibroblast cell would normally 
proliferate. A control assay may be performed in the absence of the compound to be 

25 screened and compared to the amount of fibroblast proliferation in the presence of the 
compound to deteimine if the compound stimulates proliferation by determining the 
uptake of 3[H] thymidine in each case. The amount of fibroblast cell proliferation is 
measured by liquid scintillation chromatography which measures the incorporation of 
3[H] thymidine. Both agonist and antagonist compounds may be identified by this 

30 procedure. 
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In another method, a manunalian cell or membrane preparation expressing a 
receptor for a polypeptide of the present invention is incubated with a labeled 
polypeptide of the present invention in the presence of the compound. The ability of 
the compound to enhance or block this interaction could then be measured. 
Alternatively, the response of a known second messenger system following 
interaction of a compound to be screened and the receptor is measured and the ability 
of the compound to bind to the receptor and elicit a second messenger response is 
measured to determine if the compound is a potential agonist or antagonist. Such 
second messenger systems include but are not limited to, cAMP guanylate cyclase, 
ion channels or phosphoinositide hydrolysis. 

All of these above assays can be used as diagnostic or prognostic markers. 
The molecules discovered using these assays can be used to treat, prevent, and/or 
diagnose disease or to bring about a particular result in a patient (e.g., blood vessel 
growth) by activating or inhibiting die polypeptide/molecule. Moreover, the assays 
can discover agents which may inhibit or enhance the production of the polypeptides 
of die invention from suitably manipulated cells or tissues. Therefore, die invention 
includes a metiiod of identifying compounds which bind to die polypeptides of die 
invention comprising the steps of: (a) incubating a candidate binding compound widi 
the polypeptide; and (b) determining if binding has occuned. Moreover, die 
invention includes a meUiod of identifying agonists/antagonists comprising the steps 
of: (a) incubating a candidate compound widi die polypeptide, (b) assaying a 
biological activity , and (b) determining if a biological activity of die polypeptide has 
been altered. 

Also, one could identify molecules bind a polypeptide of die invention 
experimentally by using die beta-pleated sheet regions contained in die polypeptide 
sequence of die protein. Accordingly, specific embodiments of the invention are 
directed to polynucleotides encoding polypeptides which comprise, or alternatively 
consist of. the amino acid sequence of each beta pleated sheet regions in a disclosed 
polypeptide sequence. Additional embodiments of die invention are directed to 
polynucleotides encoding polypeptides which comprise, or alternatively consist of, 
any combination or all of contained in die polypeptide sequences of die invention. 
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Additional preferred embodiments of the invention are directed to polypeptides which 
comprise, or alternatively consist of. the amino acid sequence of each of the beta 
pleated sheet regions in one of Uie polypeptide sequences of the invention. Additional 
embodiments of tiie invention are directed to polypeptides which comprise, or 
5 alternatively consist of, any combination or all of the beta pleated sheet regions in one 
of die polypeptide sequences of the invention. 

Targeted PeKv^ry 

In another embodiment, the invention provides a method of delivering 

10 compositions to targeted cells expressing a receptor for a polypeptide of die invention, 
or cells expressing a cell bound fom of a polypeptide of the invention. 

As discussed herein, polypeptides or antibodies of the invention may be 
associated with heterologous polypeptides, heterologous nucleic acids, toxins, or 
prodrugs via hydrophobic, hydrophilic, ionic and/or covalent interactions. In one 

15 embodiment, the invention provides a method for the specific delivery of 

compositions of the invention to cells by administering polypeptides of die invention 
(including antibodies) that are associated with heterologous polypeptides or nucleic 
acids. In one example, die invention provides a method for delivering a dierapeutic 
protein into the targeted cell. In another example, die invention provides a meUiod for 

20 delivering a single stranded nucleic acid (e.g., antisense or ribozymes) or double 

stranded nucleic acid (e.g., DNA diat can integrate into die cell's genome or replicate 
episomally and that can be transcribed) into die targeted cell. 

In another embodiment, the invention provides a method for the specific 
destruction of cells (e.g., die destruction of tumor cells) by administering polypeptides 

25 of die invention (e.g., polypeptides of die invention or antibodies of die mvention) in 
association with toxins or cytotoxic prodrugs. 

By "toxin*' is meant compounds that bind and activate endogenous cytotoxic 
effector systems, radioisotopes, holotoxins, modified toxins, catalytic subunits of 
toxins, or any molecules or enzymes not normally present in or on the surface of a cell 

30 that under defined conditions cause the cell's death. Toxins diat may be used 

according to tiie mediods of die invention include, but are not limited to, radioisotopes 
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known in the art, compounds such as, for example, antibodies (or complement fixing 
containing portions thereof) that bind an inherent or induced endogenous cytotoxic 
effector system, thymidine kinase, endonuclease, RNAse, alpha toxin, ricin, abrin, 
Pseudomonas exotoxin A, diphtheria toxin, saporin, momordin, gelonin, pokeweed 
5 antiviral protein, alpha-sarcin and cholera toxin. By "cytotoxic prodrug'* is meant a 
non-toxic compound that is converted by an enzyme, normally present m the ceU, into 
a cytotoxic compound. Cytotoxic prodrugs that may be used acconling to the 
methods of the invention include, but are not limited to, glutamyl derivatives of 
benzoic acid mustard alkylating agent, phosphate derivatives of etoposide or 
10 mitomycin C, cytosine arabinoside, daunorubisin, and phenoxyacetamide derivatives 
of doxorubicin. 



Drug Screening 

Further contemplated is the use of the polypeptides of the present invention, or 
15 the polynucleotides encoding these polypeptides, to screen for molecules which 
modify the activities of the polypeptides of the present invention. Such a method 
would include contacting the polypeptide of the present invention with a selected 
compound(s) suspected of having antagonist or agonist activity, and assaying the 
activity of these polypeptides following binding. 
20 This invention is particularly useful for screening therapeutic compounds by 

using the polypeptides of the present invention, or binding fragments thereof, in any 
of a variety of drug screening techniques. The polypeptide or fragment employed in 
such a test may be affixed to a solid support, expressed on a cell surface, free in 
solution, or located intracellularly. One mediod of drug screening utilizes eukaryotic 
25 or prokaryotic host cells which are stably u^sformed with recombinant nucleic acids 
expressing the polypeptide or fragment. Drugs are screened against such transformed 
cells in competitive binding assays. One may measure, for example, the formulation 
of complexes between the agent being tested and a polypeptide of the present 
invention. 

30 Thus, the present invention provides methods of screening for drugs or any 

other agents which affect activities mediated by the polypeptides of the present 
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invention. These methods comprise contacting such an agent with a polypeptide of the 
present invention or a fragment thereof and assaying for the presence of a complex 
between the agent and the polypeptide or a fragment thereof, by methods well known 
in the art. In such a competitive binding assay, the agents to screen are typically 
labeled. Following incubation, free agent is separated from that present in bound 
form, and the amount of free or uncomplexed label is a measure of the ability of a 
particular agent to bind to the polypeptides of the present invention. 

Another technique for drug screening provides high throughput screening for 
compounds having suitable binding affinity to the polypeptides of the present 
invention, and is described in great detail in European Patent Application 84/03564, 
published on September 13, 1984, which is incorporated herein by reference herein. 
Briefly stated, large numbers of different small peptide test compounds are 
synthesized on a solid substrate, such as plastic pins or some other surface. The 
peptide test compounds arc reacted with polypeptides of the present invention and 
washed. Bound polypeptides are then detected by methods well known in the art. 
Purified polypeptides are coated directly onto plates for use in the aforementioned 
drug screening techniques. In addition, non-neutralizing antibodies may be used to 
capture the peptide and inmiobilize it on the solid support. 

This invention also contemplates the use of competitive drug screening assays 
in which neutralizing antibodies capable of binding polypeptides of the present 
invention specifically compete with a test compound for binding to the polypeptides 
or fragments thereof. In this manner, the antibodies are used to detect the presence of 
any peptide which shares one or more antigenic epitopes with a polypeptide of the 
invention. 

Antiggnsc And Ribozvme f Antagoni^tO 

In specific embodiments, antagonists according to the present invention are 
nucleic acids corresponding to the sequences contained in SEQ ID NO:X, or the 
complementary strand thereof, and/or to nucleotide sequences contained a deposited 
clone. In one embodiment, antisense sequence is generated internally by the 
organism, in another embodiment, the antisense sequence is separately administered 



wo 00/58468 



190 



PCT/USOO/0752ti 



(see, for example, O'Connor, Neuiochem., 56:560 (1991). Oligodeoxynucleotides as 
Anitsense Inhibitors of Gene Expression, CRC Press, Boca Raton, FL (1988). 
Antlsense technology can be used to control gene expression through antisense DNA 
or RNA, or through triple-helix formation. Antisense techniques are discussed for 
example, in Okano. Neurochem., 56:560 (1991); Oligodeoxynucleotides as Antisense 
Inhibitors of Gene Expression, CRC Press, Boca Raton, FL (1988). Triple helix 
formation is discussed in, for instance, Lee et al.. Nucleic Acids Research, 6:3073 
(1979); Cooney et al.. Science, 241:456 (1988); and Dervan et al.. Science, 251:1300 
(1991). The methods are based on binding of a polynucleotide to a complementary 
DNA or RNA. 

For example, the use of c-myc and c-myb antisense RNA constructs to inhibit 
the growth of the non-lymphocytic leukemia cell line HI^60 and other cell lines was 
previously described. (Wickstrom et al. (1988); Anfossi et al. (1989)). These 
experiments were performed in vitro by incubating cells with the oligoribonucleotide. 
A similar procedure for in vivo use is described in WO 91/15580. Briefly, a pair of 
oligonucleotides for a given antisense RNA is produced as follows: A sequence 
complimentary to the first 15 bases of the open reading frame is flanked by an EcoRl 
site on the 5 end and a HindlH site on the 3 end. Next, the pair of oligonucleotides is 
heated at 90'*C for one minute and then annealed in 2X ligation buffer (20mM TRIS 
HCl pH 7.5, lOmM MgC12, lOMM dithiothreitol (DTT) and 0.2 mM ATP) and then 
ligated to the EcoRl/Hind III site of the retroviral vector PMV7 (WO 91/15580). 

For example, the 5' codmg portion of a polynucleotide that encodes the mature 
polypeptide of the present invention may be used to design an antisense RNA 
oligonucleotide of from about 10 to 40 base pairs in length. A DNA oligonucleotide 
is designed to be complementary to a region of the gene involved in transcription 
thereby preventing transcription and tiie production of the receptor. The antisense 
RNA oligonucleotide hybridizes to the mRNA in vivo and blocks translation of the 
mRNA molecule into receptor poljrpeptide. 

In one embodiment, the antisense nucleic acid of the invention is produced 
intracellularly by transcription from an exogenous sequence. For example, a vector or 
a portion tiiereof , is transcribed, producing an antisense nucleic acid (RNA) of the 
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invention. Such a vector would contain a sequence encoding the antisense nucleic 
acid of the invention. Such a vector can remain episomal or become chromosomally 
integrated, as long as it can be transcribed to produce the desired antisense RNA. 
Such vectors can be constructed by recombinant DNA technology methods standard 
in the art. Vectors can be plasmid, viral, or others known in the art, used for 
replication and expression in vertebrate ceUs. Expression of the sequence encoding a 
polypeptide of the invention, or ftagments thereof, can be by any promoter known in 
the art to act in vertebrate, preferably human cells. Such promoters can be inducible 
or constitutive. Such promoters include, but are not limited to, the SV40 early 
promoter region (Bemoist and Chambon, Nature, 29:304-3 10 (1981), the promotra^ 
contained in the 3' long temunal repeat of Rous sarcoma virus (Yamamoto et al.. 
Cell, 22:787-797 (1980), the herpes diymidine promoter (Wagner et al., Proc. Natl. 
Acad. Sci. U.S.A., 78:1441-1445 (1981), the regulatory sequences of the 
metallothionein gene (Brinster et al.. Nature, 296:39-42 (1982)), etc. 

The antisense nucleic acids of the invention comprise a sequence 
complementary to at least a portion of an RNA transcript of a gene of interest. 
However, absolute complementarity, although preferred, is not required. A sequence 
"complementary to at least a portion of an RNA," referred to herein, means a 
sequence having sufficient complementarity to be able to hybridize with the RNA, 
forming a stable duplex; in the case of double stranded antisense nucleic acids of the 
invention, a smgle strand of the duplex DNA may thus be tested, or triplex formation 
may be assayed. The ability to hybridize will depend on both the degree of 
complementarity and the length of the antisense nucleic acid Generally, the larger the 
hybridizing nucleic acid, the more base mismatches with a RNA sequence of the 
invention it may contain and still fonn a stable duplex (or triplex as the case may be). 
One skilled in the art can ascertain a tolerable degree of mismatch by use of standard 
procedures to determine the melting point of the hybridized complex. 

Oligonucleotides that are complementary to the 5' end of the message, e.g., 
the 5' untranslated sequence up to and including the AUG initiation codon, should 
work most efficiently at inhibiting translation. However, sequences complementary 
to the 3' unuanslated sequences of mRNAs have been shown to be effective at 
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inhibiting translation of mRNAs as well. See generaUy, Wagner, R., Nature, 
372:333-335 (1994). Thus, oligonucleotides complementary to either the 5' - or 3' - 
non- translated, non-coding regions of a polynucleotide sequence of the invention 
could be used in an antisense approach to inhibit translation of endogenous mRNA. 
5 Oligonucleotides complementary to the 5' untranslated region of the mRNA should 
include the complement of the AUG start codon. Antisense oligonucleotides 
complementary to mRNA coding regions are less efficient inhibitors of translation but 
could be used m accordance with the invention. Whether designed to hybridize to the 
5' 3' - or coding region of mRNA, antisense nucleic acids should be at least six 

10 nucleotides in length, and are preferably oligonucleotides ranging from 6 to about 50 
nucleotides in length. In specific aspects the oligonucleotide is at least 10 
nucleotides, at least 17 nucleotides, at least 25 nucleotides or at least 50 nucleotides. 

The polynucleotides of the invention can be DNA or RNA or chimeric 
mixtures or derivatives or modified versions thereof, single-stranded or double- 

15 stranded. The oligonucleotide can be modified at the base moiety, sugar moiety, or 
phosphate backbone, for example, to improve stability of the molecule, hybridization, 
etc. The oligonucleotide may include other appended groups such as peptides (e.g., 
for targeting host cell receptors in vivo), or agents facilitating transport across the cell 
membrane (see, e.g., Letsinger et al., Proc. Natl. Acad. Sci. U.S.A. 86:6553-6556 

20 (1989); Lemaitre et al., Proc. Natl. Acad. Sci., 84:648-652 (1987); PCT Publication 
NO: WO88/09810, published December 15, 1988) or the blood-brain barrier (see, 
e.g., PCT Publication NO: WO89/10134, published April 25, 1988). hybridization- 
triggered cleavage agents. (See,e.g.,Kroletal.,BioTechniques, 6:958-976(1988)) 
or intercalating agents. (See. e.g., Zon. Pharm. Res., 5:539-549(1988)). To this end. 

25 the oligonucleotide may be conjugated to another molecule, e.g., a peptide. 

hybridization triggered cross-linking agent, transport agent, hybridization-triggered 
cleavage agent, etc. 

The antisense oligonucleotide may comprise at least one modified base moiety 
which is selected from the group including, but not limited to. 5-fluorouracil, 
30 5-bromouracU, 5-chlorouraciI, 5-iodouracil, hypoxanthine, xantine, 4-acetylcytosine, 
5-(carboxyhydroxylmethyl) uracil. 5-carboxymethylaminomethyl-2-thiouridine, 
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S-carboxymetbylaminomethyluracil, dihydrouracil, beta-D-galactosylqueosine, 
inosine, N6-isopentenyladenine, 1-methylguanine, l-methylinosine, 
2,2-dimethylguanine, 2-methyladenine, 2-melhylguanine, 3-methylcytosine, 
5-methylcytosine, N6-adenine, 7-methylguanine, S-methylaminomethyluracil, 
5 5-inethoxyaminomethyl-2-thiouracil,beta-I>-inannosylqueosine, 
5'-methoxycarboxymethyIuracil, 5-methoxyiiracil, 2-methylthio-N6- 
isopentenyladenine, uracil-S-oxyacetic acid (v), wybutoxosine, pseudouracil, 
queosine. 2-thiocytosinc, 5-methyl-2-thiouracil, 2-thiouracil, 4-thiouracil, 
5-methyluracil, uraciI-5-oxyacelic acid methylester, uracil-5-oxyacetic acid (v), 
10 5-methyl-2-thiouracil, 3-(3-amino-3-N-2-caiboxypropyl) uracil, (acp3)w, and 
2,6-diaininopurine. 

The antisense oligonucleotide may also comprise at least one modified sugar 
moiety selected from the group including, but not limited to, arabinose, 
2-fluoroarabinose, xylulose, and hexose. 

15 In yet another embodiment, the antisense oligonucleotide comprises at least 

one modified phosphate backbone selected from the group including, but not limited 
to, a phosphorothioate, a phosphorodithioate, a phosphoramidothioate, a 
phosphoramidate, a phosphordiamidate, a methylphosphonate, an alkyl 
phosphotriester, and a formacetal or analog thereof 

20 In yet another embodiment, the antisense oligonucleotide is an a-anomeric 

oligonucleotide. An a-anomeric oligonucleotide forms specific double-stranded 
hybrids with complementary RNA in which, contrary to the usual b-units, the strands 
run parallel to each other (Gautier et al., Nucl. Acids Res., 15:6625-6641 (1987)). 
The oligonucleotide is a 2-0-methyWbonucleotide (Inoue et al., Nucl. Acids Res., 

25 15:6131-6148 (1987)), or a chimeric RNA-DNA analogue (Inoue et al., FEES Lett. 
215:327-330(1987)). 

Polynucleotides of the invention may be synthesized by standard methods 
known in the art, e.g. by use of an automated DNA synthesizer (such as are 
commercially available from Biosearch, Applied Biosystems, etc.). As examples, 

30 phosphorothioate oligonucleotides may be synthesized by the method of Stein et al. 
(Nucl. Acids Res., 16:3209 (1988)), methylphosphonate oligonucleotides can be 
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prepared by use of controlled pore glass polymer supports (Sarin et al., Proc. Natl, 
Acad Sci. U.S.A., 85:7448-7451 (1988)), etc. 

While antisense nucleotides complementary to the coding region sequence of 
the invention could be used, those complementaiy to the transcribed untranslated 
region are most preferred. 

Potential antagonists according to the invention also include catalytic RNA, or 
a ribo^me (See, e.g., PCT International Publication WO 90/1 1364, published 
October 4, 1990; Sarver et al. Science, 247:1222-1225 (1990). While ribozymes that 
cleave mRNA at site specific recognition sequences can be used to destroy mRNAs 
corresponding to the polynucleotides of tbt invention, the use of hammerhead 
ribozymes is preferred. Hammerhead ribozymes cleave mRNAs at locations dictated 
by flanking regions tfiat form complementary base pairs widi the target mRNA. The 
sole requirement is tiiat the target mRNA have tfie following sequence of two bases: 
5' . The construction and production of hammerhead ribozymes is well 

known in the art and is described more fully in Haseloff and Geriach, Nature, 
334:585-591 (1988). There are numerous potential hammerhead ribozyme cleavage 
sites within each nucleotide sequence disclosed in the sequence listing. Preferably, 
the ribozyme is engineered so tiiat tiie cleavage recognition site is located near tiie 5' 
end of the mRNA corresponding to die polynucleotides of die invention; i.e.. to 
increase efficiency and minimize die intracellular accumulation of non-functional 
mRNA transcripts. 

As in the antisense approach, the ribozymes of tfie invention can be composed 
of modified oligonucleotides (e.g. for improved stability, targeting, etc.) and should 
be delivered to cells which express the polynucleotides of the invention in vivo. 
DNA constructs encoding die ribozyme may be introduced into die cell in die same 
manner as described above for die introduction of antisense encoding DNA. A 
preferred metiiod of delivery involves using a DNA construct "encoding" the 
ribozyme under die control of a strong constitutive promoter, such as, for example, 
pol ni or pol n promoter, so that transfected cells will produce sufficient quantities of 
die ribozyme to destroy endogenous messages and inhibit translation. Since 
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ribozymes unlike antisense molecules, are catalytic, a lower intracellular 
concentration is required for efficiency. 

Antagonist/agonist compounds may be employed to inhibit the cell growth 
and proliferation effects of the polypeptides of the present invenUon on neoplastic 
cells and tissues, i.e. stimulation of angiogenesis of tumors, and, therefore, retard or 
prevent abnormal cellular growth and proliferation, for example, in tumor formation 
or growth. 

The antagonist/agonist may also be employed to prevent hyper-vascular 
diseases, and prevent the proliferation of epithelial lens cells after extracapsular 
cataract surgeiy. Prevention of the mitogenic activity of tiie polypeptides of the 
present invention may also be desirous in cases such as restenosis after balloon 
angioplasty. 

The antagonist/agonist may also be employed to prevent the growth of scar 
tissue during wound healing. 

The antagonist/agonist may also be employed to ueat, prevent, and/or 
diagnose the diseases described herein. 

Thus, the invention provides a method of treating or preventing 
diseases,disorders, and/or conditions, including but not limited to the diseases, 
disorders, and/or conditions listed throughout this application, associated with 
overexpression of a polynucleotide of tiie present invention by admini.stering to a 
patient (a) an antisense molecule directed to the polynucleotide of the present 
invention, and/or (b) a ribozyme directed to the polynucleotide of the present 
invention. 

invention, and/or (b) a ribozyme directed to the polynucleotide of the present 
invention. 

Other Artivif^^ 

The polypeptide of the present invention, as a result of Uie ability to stimulate 
vascular endothelial cell growth, may be employed in treatment for stimulating re- 
vascularization of ischemic tissues due to various disease conditions such as 
tiirombosis, arteriosclerosis, and other cardiovascular conditions. These polypeptide 
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may also be employed to stimulate angiogenesis and limb regeneration, as discussed 
above. 

The polypeptide may also be employed for u^ting wounds due to injuries, 
bums, post-operative tissue repair, and ulcers since they are mitogenic to various cells 
5 of different origins, such as fibroblast cells and skeletal muscle cells, and therefore, 
facilitate the repair or replacement of damaged or diseased tissue. 

The polypeptide of the present invention may also be employed stimulate 
neuronal growth and to treat, prevent, and/or diagnose neuronal damage which occure 
m certain neuronal disorders or neuro-degenerative conditions such as Alzheimer's 
10 disease, Parkinson's disease, and AIDS-related complex. The polypeptide of the 
invention may have the ability to stimulate chondnxryte growth, therefore, they may 
be employed to enhance bone and periodontal regeneration and aid in tissue 
transplants or bone grafts. 

The polypeptide of the present invention may be also be employed to prevent 
15 skin aging due to sunburn by stimulating keratinocyte growth. 

The polypeptide of the invention may also be employed for preventing hair 
loss, since FGF family members activate hair-forming cells and promotes melanocyte 
growth. Along the same lines, the polypeptides of the present invention may be 
employed to stimulate growth and differentiation of hematopoietic cells and bone 
20 marrow cells when used in combination with other cytokines. 

The polypeptide of the invention may also be employed to maintain organs 
before transplantation or for supporting cell culture of primary tissues. 

The polypeptide of the present invention may also be employed for inducing 
tissue of mesodermal origin to differentiate in early embiyos. 

25 

The polypeptide or polynucleotides and/or agonist or antagonists of the 
present invention may also increase or decrease the differentiation or proliferation of 
embryonic stem cells, besides, as discussed above, hematopoietic lineage. 

The polypeptide or polynucleotides and/or agonist or antagonists of the 
30 present invention may also be used to modulate mammalian characteristics, such as 
body height, weight, hair color, eye color, skm, percentage of adipose tissue, 
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pigmentation, size, and shape (e.g., cosmetic surgery). Similarly, polypeptides or 
polynucleotides and/or agonist or antagonists of the present invention may be used to 
modulate mammalian metabolism affecting catabolism, anabolism, processing, 
utilization, and storage of energy. 

Polypeptide or polynucleotides and/or agonist or antagonists of the present 
invention may be used to change a manmial*s mental state or physical state by 
influencing biorhythms, caricadic rhythms, depression (including depressive diseases, 
disorders, and/or conditions), tendency for violence, tolerance for pain, reproductive 
capabiliUes (preferably by Activin or Inhibin-like activity), hormonal or endocrine 
levels, appetite, libido, memory, stress, or other cognitive qualities. 

Polypeptide or polynucleotides and/or agonist or antagonists of the present 
invention may also be used as a food additive or preservative, such as to increase or 
decrease storage capabilities, fat content, lipid, protein, carbohydrate, vitamins, 
minerals, cofactors or other nutritional components. 

Other Preferred Embodiment 

Other preferred embodiments of the claimed invention include an isolated 
nucleic acid molecule comprising a nucleotide sequence which is at least 95% 
identical to a sequence of at least about 50 contiguous nucleotides in the nucleotide 
sequence of SEQ ID NO:X wherein X is any integer as defined in Table 1 . 

Also preferred is a nucleic acid molecule wherein said sequence of contiguous 
nucleotides is included in the nucleotide sequence of SEQ ID NO:X in the range of 
positions beginning with the nucleotide at about the position of the 5' Nucleotide of 
the Clone Sequence and ending with die nucleotide at about the position of the 3' 
Nucleotide of the Clone Sequence as defined for SEQ ID NO:X in Table 1. 

Also preferred is a nucleic acid molecule wherein said sequence of contiguous 
nucleotides is included in the nucleotide sequence of SEQ ID NO:X in the range of 
positions beginning with the nucleotide at about the position of the 5' Nucleotide of 
the Start Codon and ending with the nucleotide at about the position of the 3' 
Nucleotide of the Clone Sequence as defined for SEQ ID NO:X in Table 1. 
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Similarly preferred is a nucleic acid molecule wherein said sequence of 
contiguous nucleotides is included in the nucleotide sequence of SEQ ID NO:X in the 
range of positions beginning with the nucleotide at about Uie position of the 5' 
Nucleotide of the First Amino Acid of the Signal Peptide and ending with Uie 
nucleotide at about tiie position of die 3' Nucleotide of the Clone Sequence as 
defined for SEQ ID NO:X in Table 1. 

Also preferred is an isolated nucleic acid molecule comprising a nucleotide 
sequence which is at least 95% identical to a sequence of at least about 150 
contiguous nucleotides in the nucleotide sequence of SEQ ID NO:X. 

Further preferred is an isolated nucleic acid molecule comprising a nucleotide 
sequence which is at least 95% identical to a sequence of at least about 500 
contiguous nucleotides in the nucleotide sequence of SEQ ID NO:X. 

A further preferred embodiment is a nucleic acid molecule comprising a 
nucleotide sequence which is at least 95% identical to the nucleotide sequence of SEQ 
ID NO:X beginning with the nucleotide at about the position of die 5' Nucleotide of 
die First Amino Acid of the Signal Peptide and ending with the nucleotide at about 
the position of the 3' Nucleotide of the Clone Sequence as defined for SEQ ID NO:X 
in Table 1. 

A further preferred embodiment is an isolated nucleic acid molecule 
comprising a nucleotide sequence which is at least 95% identical to the complete 
nucleotide sequence of SEQ ID NO:X. 

Also preferred is an isolated nucleic acid molecule which hybridizes under 
stringent hybridization conditions to a nucleic acid molecule, wherein said nucleic 
acid molecule which hybridizes does not hybridize under stringent hybridization 
conditions to a nucleic acid molecule having a nucleotide sequence consisting of only 
A residues or of only T residues. 

Also preferred is a composition of matter comprising a DNA molecule which 
comprises a human cDNA clone identified by a cDNA Clone Identifier in Table 1, 
which DNA molecule is contained in the material deposited witii the American Type 
Culture Collection and given die ATCC Deposit Number shown in Table 1 for said 
cDNA Clone Identifier. 
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Also prefened is an isolated nucleic acid molecule comprising a nucleotide 
sequence which is at least 95% identical to a sequence of at least 50 contiguous 
nucleotides in the nucleotide sequence of a human cDNA clone identified by a cDNA 
Clone Identifier in Table 1, which DNA molecule is contained in Uie deposit given tiie 
ATCC Deposit Number shown in Table 1. 

Also preferred is an isolated nucleic acid molecule, wherein said sequence of 
at least 50 contiguous nucleotides is included in the nucleotide sequence of the 
complete open reading frame sequence encoded by said human cDNA clone. 

Also preferred is an isolated nucleic acid molecule comprising a nucleotide 
sequence which is at least 95% identical to sequence of at least 150 contiguous 
nucleotides in the nucleotide sequence encoded by said human cDNA clone. 

A further preferred embodiment is an isolated nucleic acid molecule 
comprising a nucleotide sequence which is at least 95% identical to sequence of at 
least 500 contiguous nucleotides in the nucleotide sequence encoded by said human 
cDNA clone. 

A further preferred embodiment is an isolated nucleic acid molecule 
comprising a nucleotide sequence which is at least 95% identical to the complete 
nucleotide sequence encoded by said human cDNA clone. 

A further preferred embodiment is a method for detecting in a biological 
sample a nucleic acid molecule comprising a nucleotide sequence which is at least 
95% identical to a sequence of at least 50 contiguous nucleotides in a sequence 
selected from the group consisting of: a nucleotide sequence of SEQ ID NO:X 
wherein X is any integer as defined in Table 1; and a nucleotide sequence encoded by 
a human cDNA clone identified by a cDNA Clone Identifier in Table 1 and contained 
in tfie deposit witii Uie ATCC Deposit Number shown for said cDNA clone in Table 
1; which medKMi comprises a step of comparing a nucleotide sequence of at least one 
nucleic acid molecule in said sample with a sequence selected from said group and 
determining whetiier the sequence of said nucleic acid molecule in said sample is at 
least 95% identical to said selected sequence. 

Also preferred is Uie above method wherein said step of comparing sequences 
comprises determining the extent of nucleic acid hybridization between nucleic acid 
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molecules in said sample and a nucleic acid molecule comprising said sequence 
selected from said group. Similarly, also preferred is the above method wherein said 
step of comparing sequences is performed by comparing the nucleotide sequence 
determined from a nucleic acid molecule in said sample with said sequence selected 
5 from said group. The nucleic acid molecules can comprise DNA molecules or RNA 
molecules. 

A further preferred embodiment is a method for identifying the species, tissue 
or cell type of a biological sample which method comprises a step of detecting nucleic 
acid molecules m said sample, if any. comprising a nucleotide sequence that is at least 

10 95% identical to a sequence of at least 50 contiguous nucleotides in a sequence 
selected from the group consisting of: a nucleotide sequence of SEQ ID NO:X 
wherein X is any integer as defined in Table 1 ; and a nucleotide sequence encoded by 
a human cDNA clone identified by a cDNA Clone Identifier in Table 1 and contamed 
in the deposit with the ATCC Deposit Number shown for said cDNA clone in Table 

15 1. 

The method for identifying the species, tissue or cell type of a biological 
sample can comprise a step of detecting nucleic acid molecules comprising a 
nucleotide sequence in a panel of at least two nucleotide sequences, wherein at least 
one sequence in said panel is at least 95% identical to a sequence of at least 50 

20 contiguous nucleotides in a sequence selected from said group. 

Also preferred is a method for diagnosing in a subject a pathological condition 
associated with abnormal strucnire or expression of a gene encoding a secreted 
protein identified in Table 1. which method comprises a step of detecting in a 
biological sample obtained from said subject nucleic acid molecules, if any, 

25 comprising a nucleotide sequence that is at least 95% identical to a sequence of at 
least 50 contiguous nucleotides in a sequence selected from the group consistuig of: a 
nucleotide sequence of SEQ ID NO:X wherein X is any integer as defmed in Table 1 ; 
and a nucleotide sequence encoded by a human cDNA clone identified by a cDNA 
Clone Identifier in Table 1 and contained in the deposit with the ATCC Deposit 

30 Number shown for said cDN A clone in Table 1 . 
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The method for diagnosing a pathological condition can comprise a step of 
detecting nucleic acid molecules comprising a nucleotide sequence in a panel of at 
least two nucleotide sequences, wherein at least one sequence in said panel is at least 
95% identical to a sequence of at least 50 contiguous nucleotides in a sequence 
5 selected from said group. 

Also preferred is a composition of matter comprising isolated nucleic acid 
molecules wherein the nucleotide sequences of said nucleic acid molecules comprise 
a panel of at least two nucleotide sequences, wherein at least one sequence in said 
panel is at least 95% identical to a sequence of at least 50 contiguous nucleotides in a 

10 sequence selected finom the group consisting of: a nucleotide sequence of SEQ ID 
NO:X wherein X is any integer as defined in Table 1; and a nucleotide sequence 
encoded by a human cDNA clone identified by a cDNA Clone Identifier in Table 1 
and contained in the deposit with the ATCC Deposit Number shown for said cDNA 
clone in Table 1. The nucleic acid molecules can comprise DNA molecules or RNA 

15 molecules. 

Also preferred is an isolated polypeptide comprising an amino acid sequence 
at least 90% identical to a sequence of at least about 10 contiguous amino acids in the 
amino acid sequence of SEQ ID NO: Y wherein Y is any integer as defined m Table 1 . 
Also preferred is a polypeptide, wherein said sequence of contiguous amino 
20 acids is included in the amino acid sequence of SEQ ID NO: Y in the range of 

positions beginning with the residue at about the position of the Fust Amino Acid of 
the Secreted Portion and ending with the residue at about the Last Amino Acid of the 
Open Reading Frame as set forth for SEQ ID NO: Y in Table 1 . 

Also preferred is an isolated polypeptide comprising an amino acid sequence 
25 at least 95% identical to a sequence of at least about 30 contiguous amino acids in the 
amino acid sequence of SEQ ID NO: Y. 

Further preferred is an isolated polypeptide comprising an amino acid 
sequence at least 95% identical to a sequence of at least about 100 contiguous amino 
acids in the amino acid sequence of SEQ ID NO: Y. 
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Further preferred is an isolated polypeptide comprising an amino acid 
sequence at least 95% identical to the complete amino acid sequence of SEQ ID 
NO:Y. 

Further preferred is an isolated polypeptide comprising an amino acid 
sequence at least 90% identical to a sequence of at least about 10 contiguous amino 
acids in the complete amino acid sequence of a secreted protein encoded by a human 
cDNA clone identified by a cDNA Clone Identifier in Table 1 and contained in the 
deposit widi the ATCC Deposit Number shown for said cDNA clone in Table 1. 

Also preferred is a polypeptide wherein said sequence of contiguous amino 
acids is included in the amino acid sequence of a secreted portion of the secreted 
protein encoded by a human cDNA clone identified by a cDNA Clone Identifier in 
Table 1 and contained in the deposit with the ATCC Deposit Number shown for said 
cDNA clone in Table 1. 

Also preferred is an isolated polypeptide comprising an amino acid sequence 
at least 95% identical to a sequence of at least about 30 contiguous amino acids in the 
amino acid sequence of the secreted portion of the protein encoded by a human cDNA 
clone idenUfied by a cDNA Clone Identifier in Table 1 and contained in the deposit 
with the ATCC Deposit Number shown for said cDNA clone in Table 1. 

Also preferred is an isolated polypeptide comprising an amino acid sequence 
at least 95% identical to a sequence of at least about 100 contiguous amino acids in 
the amino acid sequence of the secreted portion of the protein encoded by a human 
cDNA clone identified by a cDNA Clone Identifier in Table 1 and contained in the 
deposit with the ATCC Deposit Number shown for said cDNA clone in Table 1. 

Also preferred is an isolated polypeptide comprising an amino acid sequence 
at least 95% identical to the amino acid sequence of the secreted portion of the protein 
encoded by a human cDNA clone identified by a cDNA Clone Identifier in Table 1 
and contained in the deposit with the ATCC Deposit Number shown for said cDNA 
clone in Table 1. 

Further preferred is an isolated antibody which binds specifically to a 
polypeptide comprising an amino acid sequence that is at least 90% identical to a 
sequence of at least 10 contiguous amino acids in a sequence selected from the group 
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consisting of: an amino acid sequence of SEQ ID NO: Y wherein Y is any integer as 
defined in Table 1; and a complete amino acid sequence of a protein encoded by a 
human cDNA clone identified by a cDNA Clone Identifier in Table 1 and contained 
in the deposit widi Uie ATCC Deposit Number shown for said cDNA clone in Table 
5 1. 

Further preferred is a method for detecting in a biological sample a 
polypeptide comprising an amino acid sequence which is at least 90% identical to a 
sequence of at least 10 contiguous ammo acids in a sequence selected from the group 
consistmg of: an amino acid sequence of SEQ ID NO: Y wherein Y is any integer as 

10 defined in Table 1 ; and a complete amino acid sequence of a protein encoded by a 
human cDNA clone identified by a cDNA Clone Identifier in Table 1 and contained 
in the deposit with the ATCC Deposit Number shown for said cDNA clone in Table 
1 ; which method comprises a step of comparing an amino acid sequence of at least 
one polypeptide molecule in said sample with a sequence selected from said group 

15 and determining whether the sequence of said polypeptide molecule in said sample is 
at least 90% identical to said sequence of at least 10 contiguous amino acids. 

Also preferred is the above method wherein said step of comparing an amino 
acid sequence of at least one polypeptide molecule in said sample with a sequence 
selected from said group comprises determining the extent of specific binding of 

20 polypeptides in said sample to an antibody which binds specifically to a polypeptide 
comprising an amino acid sequence that is at least 90% identical to a sequence of at 
least 10 contiguous amino acids in a sequence selected from the group consisting of: 
an amino acid sequence of SEQ ID NO: Y wherein Y is any mteger as defined in 
Table 1; and a complete amino acid sequence of a protein encoded by a human cDNA 

25 clone identified by a cDNA Clone Identifier in Table 1 and contained in the deposit 
with the ATCC Deposit Number shown for said cDNA clone in Table 1 , 

Also preferred is Oie above method wherein said step of comparing sequences 
is performed by comparing the amino acid sequence determined from a polypeptide 
molecule in said sample with said sequence selected from said group. 

30 Also preferred is a method for identifying the species, tissue or cell type of a 

biological sample which method comprises a step of detecting polypeptide molecules 



wo 00/58468 



204 



PCT/USOO/07526 



in said sample, if any, comprising an amino acid sequence that is at least 90% 
identical to a sequence of at least 10 contiguous amino acids in a sequence selected 
from the group consisting of: an amino acid sequence of SEQ JD NO:Y wherein Y is 
any integer as defined in Table 1 ; and a complete amino acid sequence of a secreted 
protein encoded by a human cDNA clone idenUficd by a cDNA Clone Identifier in 
Table 1 and contained in the deposit with the ATCC Deposit Number shown for said 
cDNA clone in Table 1 . 

Also preferred is the above method for identifying the species, tissue or cell 
type of a biological sample, which method comprises a step of detecting polypeptide 
molecules cominising an amino acid sequence in a panel of at least two amino acid 
sequences, wherein at least one sequence in said panel is at least 90% identical to a 
sequence of at least 10 contiguous amino acids in a sequence selected from the above 
group. 

Also preferred is a method for diagnosing in a subject a pathological condition 
associated with abnormal structure or expression of a gene encoding a secreted 
protein identified in Table I. which method comprises a step of detecting in a 
biological sample obtained from said subject polypeptide molecules comprising an 
amino acid sequence in a panel of at least two amino acid sequences, wherein at least 
one sequence in said panel is at least 90% identical to a sequence of at least 10 
contiguous amino acids in a sequence selected from the group consisting of: an amino 
acid sequence of SEQ ID NO: Y wherein Y is any integer as defined in Table 1 ; and a 
complete amino acid sequence of a secreted protein encoded by a human cDNA clone 
identified by a cDNA Clone Identifier in Table 1 and contained in the deposit with the 
ATCC Deposit Number shown for said cDNA clone in Table 1. 

In any of these methods, the step of detecting said polypeptide molecules 
includes using an antibody. 

Also preferred is an isolated nucleic acid molecule comprising a nucleotide 
sequence which is at least 95% identical to a nucleotide sequence encoding a 
polypeptide wherein said polypeptide comprises an amino acid sequence that is at 
least 90% identical to a sequence of at least 10 contiguous amino acids in a sequence 
selected from die group consisting of: an amino acid sequence of SEQ ID NO:Y 
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wherein Y is any integer as defined in Table 1; and a complete amino acid sequence 
of a secreted protein encoded by a human cDNA clone identified by a cDNA Qone 
Identifier in Table 1 and contained in the deposit with the ATCC Deposit Number 
shown for said cDNA clone in Table 1. 

Also preferred is an isolated nucleic acid molecule, wherein said nucleotide 
sequence encodmg a polypeptide has been optimized for expression of said 
polypeptide in a prokaiyotic host 

Also preferred is an isolated nucleic acid molecule, wherein said polypeptide 
comprises an amino acid sequence selected from the group consisting of: an amino 
acid sequence of SEQ ID NO: Y wherein Y is any integer as defined in Table 1 ; and a 
complete amino acid sequence of a spcreted protein encoded by a human cDNA clone 
identified by a cDNA Clone Identifier in Table 1 and contained in tiie deposit with Uie 
ATCC Deposit Number shown for said cDNA clone in Table 1. 

Furtiier preferred is a method of making a recombinant vector comprising 
inserting any of Uie above isolated nucleic acid molecule into a vector. Also preferred 
is the recombinant vector produced by this method. Also preferred is a method of 
making a recombinant host cell comprising introducing the vector into a host cell, as 
well as the recombinant host cell produced by this method. 

Also preferred is a method of making an isolated polypeptide comprising 
culturing this recombinant host cell under conditions such that said polypeptide is 
expressed and recovering said polypeptide. Also preferred is tiiis meUiod of making 
an isolated polypeptide, wherein said recombinant host cell is a eukaiyotic cell and 
said polypeptide is a secreted portion of a human secreted protein comprising an 
amino acid sequence selected from Uie group consisting of: an amino acid sequence of 
SEQ ID NO: Y beginning witfi Uie residue at Uie position of Uie First Amino Acid of 
tiie Secreted Portion of SEQ ID NO:Y wherein Y is an integer set forUi in Table 1 and 
said position of Uie First Amino Acid of Uie Secreted Portion of SEQ ID NO: Y is 
defmed in Table 1 ; and an amino acid sequence of a secreted portion of a protein 
encoded by a human cDNA clone identified by a cDNA Clone Identifier in Table 1 
and contained in Uie deposit wiUi Uie ATCC Deposit Number shown for said cDNA 
clone in Table 1. The isolated polypeptide produced by Uiis meUiod is also preferred. 
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Also prefened is a method of treatment of an individual in need of an 
increased level of a secreted protein activity, which method comprises administering 
to such an individual a phannaceutical composition comprising an amount of an 
isolated polypeptide, polynucleotide, or antibody of the claimed invention effective to 
5 increase the level of said protein activity in said individual. 

The above-recited applications have uses in a wide variety of hosts. Such 
hosts include, but are not limited to, human, murine, rabbit, goat, guinea pig, camel, 
horse, mouse, rat. hamster, pig, micro-pig, chicken, goat, cow, sheep, dog, cat, non- 
human primate, and human. In specific embodiments, the host is a mouse, rabbit, 
10 goat, guinea pig, chicken, rat. hamster, pig, sheep, dog or cat. In preferred 

embodiments, the host is a mammal. Li most prefened embodiments, the host is a 
human. 
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In specific embodiments of the invention, for each "Contig ID" listed in the 
fomth column of Table 2, preferably excluded are one or more polynucleotides 
comprising, or alternatively consisting of, a nucleotide sequence referenced in the 
fifth column of Table 2 and described by the general formula of a-b, whereas a and b 
are uniquely determined for the corresponding SEQ ID NO:X referred to in column 3 
of Table 2. Further specific embodiments arc directed to polynucleotide sequences 
excluding one. two, three, four, or more of the specific polynucleotide sequences 
referred to in the fifth column of Table 2. In no way is this listing meant to encompass 
all of the sequences which may be excluded by the general fonnula, it is just a 
representative example. All references available through these accessions are hereby 
incorporated by reference in their entirety. 



TABLE 2 



Gene No* 


cDNA Clone 
ID 


NT 
SEQ 

ID 
NO: 

X 


Contig ID 


Public Accession Numbers 


2 


HNFAC50 


12 


815676 


N57590. N57604 


14 


HNFHA34 


24 


567287 


T66590, RI5964, N29778. N57197 


42 


HNGD06S 


52 


830724 


R21825, R21838. R22375. R22391, R6844I, 
N35612, N91849, AA057478, AA088917, 
AA427625, AA740825, AA8 14747, AA831024, 
AA835652, AA856663, AA879IO0, AA976013, 
A100242I,W31271 
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10 



Having generally described the invention, the same will be more readily 
understood by reference to the following examples, which are provided by way of 
illustration and are not intended as limiting. 

Examples 

gxample h Ig^lgtioyi of a S ej^ted cQNA Clon e From the Deposited SamplP 

Each cDNA clone in a cited ATCC deposit is contained in a plasmid vector. 
Table 1 identifies the vectors used to construct the cDNA library from which each 
clone was isolated. In many cases, the vector used to consmict the library is a phage 
vector from which a plasmid has been excised. The table immediately below 
correlates the related plasmid for each phage vector used in constructuig the cDNA 
library. For example, where a particular clone is identified in Table 1 as being 
15 isolated in the vector "Lambda Zap," the corresponding deposited clone is in 
"pBluescript." 

Vector U^cd Xo Cpuj^tyuct l^ibrary Corresponding Deposited 

Plasmid 

Lambda Zap pBluescript (pBS) 

20 Uni-Zap XR pBluescript (pBS) 

Zap Express pBK 
lafmidBA plafmidBA 
pSportl pSportl 
pCMVSport 2.0 pCMVSport 2.0 

25 pCMVSport 3.0 pCMVSport 3.0 

pCR^.l pCR^.l 
Vectors Lambda Zap (U.S. Patent Nos. 5,128,256 and 5,286,636), Uni-Zap 
XR (U.S. Patent Nos. 5,128, 256 and 5,286,636), Zap Express (U.S. Patent Nos. 
5,128,256 and 5,286,636), pBluescript (pBS) (Short, J. M. et al.. Nucleic Acids Res. 
30 16:7583-7600 (1988); Alting-Mees, M. A. and Short, J. M., Nucleic Acids Res. 

17:9494 (1989)) and pBK (Alting-Mees. M. A. et al.. Strategies 5:58-61 (1992)) are 
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commercially available from Stratagene Qoning Systems, Inc., 1 101 1 N. Torrcy 
Pines Road, La Jolla, CA, 92037. pBS contains an ampiciUin resistance gene and 
pBK contains a neomycin resistance gene. Both can be transformed into E. coli strain 
XL-1 Blue, also available from Stratagene. pBS comes in 4 forms SK+, SK-, KS+ 
5 and KS. The S and K refers to the orientation of the polylinker to the T7 and T3 
primer sequences which flank the polylinker region ("S" is for SacI and "K" is for 
Kpnl which are the first sites on each respective end of the linker). V or refer to 
the orientation of the f 1 origin of replication ("ori"), such that in one orientation, 
single stranded rescue initiated from the f 1 ori generates sense strand DNA and in the 

10 other, antisense. 

Vectors pSportl. pCMVSport 2.0 and pCMVSport 3.0, were obtained from 
Life Technologies, Inc.. P. O. Box 6009, Gaithersburg, MD 20897. AU Sport vectors 
contain an ampiciUin resistance gene and may be transformed into E. coli strain 
DHIOB, also available from Life Technologies. (See, for instance, Gruber, C. E., et 

15 al.. Focus 15:59 (1993).) Vector lafmid BA (Bento Soares. Columbia University, 
NY) contains an ampiciUin resistance gene and can be transformed into E. coli strain 
XL-1 Blue. Vector pCR®2.1, which is available from Invitrogen, 1600 Faraday 
Avenue, Carlsbad, CA 92008, contains an ampiciUin resistance gene and may be 
transformed into E. coli strain DHIOB, available from Life Technologies. (See, for 

20 instance, Clark, J. M., Nuc. Acids Res. 16:9677-9686 ( 1988) and Mead, D. et al., 
Bio/Technology 9: (1991).) Preferably, a polynucleotide of the present invention 
does not comprise the phage vector sequences identified for the particular clone in 
Table 1, as weU as the corresponding plasmid vector sequences designated above. 
The deposited material in the sample assigned the ATCC Deposit Number 

25 cited in Table 1 for any given cDNA clone also may contain one or more additional 
plasmids, each comprising a cDNA clone different from that given clone. Thus, 
deposits sharing the same ATCC Deposit Number contain at least a plasmid for each 
cDNA clone identified in Table I. Typically, each ATCC deposit sample cited in 
Table 1 comprises a mixture of approximately equal amounts (by weight) of about 50 

30 plasmid DNAs, each containing a different cDNA clone; but such a deposit sample 



wo 00/58468 PCT/USOO/07526 

210 

may include plasmids for more or less than 50 cDNA clones, up to about 500 cDNA 
clones. 

Two approaches can be used to isolate a particular clone from the deposited 
sample of plasmid DNAs cited for that clone in Table 1 . First, a plasmid is directly 
5 isolated by screening the clones using a polynucleotide probe corresponding to SEQ 
ID NO:X. 

Particularly, a specific polynucleotide with 30-40 nucleotides is synthesized 
using an Applied Biosystems DNA synthesizer according to the sequence reported. 
The oligonucleotide is labeled, for instance, with "P-y-ATP using T4 polynucleotide 

10 kinase and purified according to routine methods. (E.g.. Maniatis et al.. Molecular 
Cloning: A Laboratory Manual. Cold Spring Harbor Press, Cold Spring, NY (1982).) 
The plasmid mixture is transformed mto a suitable host, as indicated above (such as 
XL-1 Blue (Stratagene)) usmg techniques known to those of skill in the art, such as 
those provided by the vector supplier or in related publications or patents cited above. 

15 The transformants are plated on 1 .5% agar plates (containing the appropriate selection 
agent, e.g., ampicillin) to a density of about 150 transformants (colonies) per plate. 
These plates are screened using Nylon membranes according to routine methods for 
bacterial colony screening (e.g., Sambrook et al.. Molecular Cloning: A Laboratory 
Manual, 2nd Edit. (1989). Cold Spring Harbor Laboratoiy Press, pages 1.93 to 

20 1.1 04), or other techniques known to those of skill in the art. 

Alternatively, two primers of 17-20 nucleotides derived from both ends of the 
SEQ ID NO:X (i.e., within the region of SEQ ID NO:X bounded by the 5' NT and 
the 3' NT of the clone defined in Table 1) are synthesized and used to amplify the 
desired cDNA using the deposited cDNA plasmid as a template. The polymerase 

25 chain reaction is carried out under routine conditions, for instance, in 25 ul of reaction 
mixture with 0.5 ug of the above cDNA template. A convenient reaction mixture is 
1.5-5 mM MgClj, 0.01% (w/v) gelatin, 20 uM each of dATP, dCTP, dGTP, dTTP, 25 
pmol of each primer and 0.25 Unit of Taq polymerase. Thirty five cycles of PCR 
(denaturauon at 94 degree C for 1 min; annealing at 55 degree C for 1 min; elongaUon 

30 at 72 degree C for 1 min) are performed with a Perkin-Ehner Cetus automated 

thermal cycler. The amplified product is analyzed by agarose gel electrophoresis and 
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the DNA band with expected molecular weight is excised and purified. The PGR 
product is verified to be the selected sequence by subcloning and sequencing the 
DNA product 

Several methods are available for the idenUfication of the 5' or 3' non-coding 
portions of a gene which may not be present in the deposited clone. These methods 
include but are not limited to, filter probing, clone enrichment using specific probes, 
and protocols similar or identical to 5' and 3' "RACE" protocols which are weU 
known in Ae art. For instance, a mediod similar to 5' RACE is available for 
generating the missing 5' end of a desired full-length transcript. (Fromont-Racine et 
al.. Nucleic Acids Res. 21(7): 1683-1684 (1993).) 

Briefly, a specific RNA oligonucleotide is ligated to the 5' ends of a 
population of RNA presumably containing fiill-lengUi gene RNA transcripts. A 
primer set containing a primer specific to the ligated RNA oligonucleotide and a 
primer specific to a known sequence of the gene of interest is used to PGR amplify 
the 5' portion ofthe desired fiill-length gene. This amplified product may tiien be 
sequenced and used to generate the full length gene. 

This above method starts with total RNA isolated from the desired source, 
although poly-A+ RNA can be used. The RNA preparation can then be treated with 
phosphatase if necessary to eliminate 5' phosphate groups on degraded or damaged 
RNA which may interfere with the later RNA ligase step. The phosphatase should 
tiien be inactivated and die RNA treated with tobacco acid pyrophosphatase in order 
to remove tiie cap structure present at the 5' ends of messenger RNAs. This reaction 
leaves a 5' phosphate group at the 5' end of tiie cap cleaved RNA which can then be 
ligated to an RNA oligonucleotide using T4 RNA ligase. 

This modified RNA preparation is used as a template for first strand cDNA 
synthesis using a gene specific oligonucleotide. The first strand synthesis reaction is 
used as a template for PGR ampUfication ofthe desired 5' end using a primer specific 
to tiie ligated RNA oligonucleotide and a primer specific to Uie known sequence of 
the gene of interest. The resultant product is then sequenced and analyzed to confirm 
that die 5' end sequence belongs to the desired gene. 
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Example 2; Isolation of Genomic Clon&s Corrpsp ftndln^ tft a PnlvnuclgftfiHp 
A human genomic PI library (Genomic Systems, Inc.) is screened by PGR 
using primers selected for the cDNA sequence corresponding to SEQ ID NO:X., 
according to the method described in Exany)le 1. (See also, Sambrook.) 

Example 3; Tissue Dirfrihn tion of Polvp ppHH^ 

Tissue distribution of mRNA expression of polynucleotides of the present 
invention is determined using protocols for Northern blot analysis, described by, 
among others, Sambrook et al. For example, a cDNA probe produced by the method 
described in Example 1 is labeled with P'^ using the rcdiprime™ DNA labeling 
system (Amersham Life Science), according to manufacturer's instructions. After 
labeling, the probe is purified using CHROMA SPIN-100™ column (Clontech 
Laboratories, Inc.), according to manufacturer's protocol number PT1200-1. The 
purified labeled probe is then used to examine various human tissues for mRNA 
expression. 

Multiple Tissue Northern (MTN) blots containing various human tissues (H) 
or human immune system tissues (IM) (Clontech) are examined with the labeled 
probe using ExpressHyb™ hybridization solution (Clontech) according to 
manufacturer's protocol number FTl 190-1. Following hybridization and washing, the 
blots are mounted and exposed to fihn at -70 degree C overnight, and the fihns 
developed according to standard procedures. 

Example 4; Chromosomal Manpinp nf «h> Polvnnrli^f Mpc 

An oligonucleotide primer set is designed accoiding to the sequence at the S' 
end of SEQ ID NO:X. This primer preferably spans about 100 nucleotides. This 
primer set is then used in a polymerase chain reaction under the following set of 
conditions : 30 seconds,95 degree C; 1 minute, 56 degree C; 1 minute, 70 degree C. 
This cycle is repeated 32 times followed by one 5 minute cycle at 70 degree C. 
Human, mouse, and hamster DNA is used as template in addition to a somatic cell 
hybrid panel containing individual chromosomes or chromosome fragments (Bios, 
Inc). The reactions is analyzed on either 8% polyacrylamide gels or 3.5 % agarose 
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gels. Chromosome mapping is determined by the presence of an approximately 100 
bp PGR fragment in the particular somatic cell hybrid. 

Expmplfi 5; Pacterial Expression of a P olvpep tidi^ 

A polynucleotide encoding a polypepude of die present invention is amplified 
usmg PGR oligonucleotide primers corresponding to the 5' and 3* ends of the DNA 
sequence, as outiined in Example 1, to synthesize insertion fragments. The primeis 
used to amplify the cDNA insert should preferably contain restriction sites, such as 
BamHI and Xbal, at the 5* end of tiie primers in order to clone the ampUfied product 
into the expression vector. For example, BamHI and Xbal correspond to the 
restriction enzyme sites on the bacterial expression vector pQE-9. (Qiagen, Inc., 
Chatsworth, CA). This plasmid vector encodes antibiotic resistance (AmpO, a 
bacterial origin of replication (ori), an IPTG-regulatable promoter/operator (P/O), a 
ribosome binding site (RBS), a 6-histidine tag (6-His), and restriction enzyme cloning 
sites. 

The pQE-9 vector is digested with BamHI and Xbal and the amplified 
fragment is ligated into die pQE-9 vector maintaining die reading frame initiated at 
the bacterial RBS. The ligation mixture is then used to transform the E. coli strain 
M15/rep4 (Qiagen, Inc.) which contains multiple copies of the plasmid pREP4, which 
expresses the lad repressor and also confers kanamycin resistance (KanO. 
Transformants are identified by their ability to grow on LB plates and 
ampicillin/kanamycin resistant colonies are selected. Plasmid DNA is isolated and 
confirmed by restriction analysis. 

Clones containing the desired constructs are grown overnight (0/N) in liquid 
culture in LB media supplemented witii both Amp (100 ug/ml) and Kan (25 ug/ml). 
The 0/N culture is used to inoculate a large culture at a ratio of 1 : 100 to 1:250. The 
cells are grown to an optical density 600 (O.D.^ of between 0.4 and 0.6. IPTG 
(Isopropyl-B-D-tiiiogalacto pyranoside) is then added to a final concentration of 1 
mM. IPTG induces by inactivating die lad repressor, clearing tiie P/O leading to 
increased gene expression. 
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Cells arc grown for an extra 3 to 4 hours. Cells are then harvested by 
centrifiigation (20 mins at 6000Xg). The cell pellet is solubilized in the chaotropic 
agent 6 Molar Guanidine HCl by stirring for 3^ hours at 4 degree C. The cell debris 
is removed by centrifiigation. and the supernatant containing the polypeptide is loaded 
5 onto a nickel-nitrilo-tri-acetic acid ("Ni-NTA") affinity resin column (avaUable from 
QIAGEN, Inc.. supra). Proteins with a 6 x His tag bind to the Ni-NTA resin with 
high affinity and can be purified in a simple one-step procedure (for details see: The 
QIAexpressionist (1995) QIAGEN, Inc., supra). 

Briefly, the supernatant is loaded onto the column in 6 M guanidine-HCl, pH 

10 8, the column is fust washed with 10 volumes of 6 M guanidine-HCl, pH 8, then 
washed with 10 volumes of 6 M guanidine-HCl pH 6, and finally the polypeptide is 
eluted with 6 M guanidine-HCl, pH 5. 

The purified protein is then renatured by dialyzing it against phosphate- 
buffered saline (PBS) or 50 mM Na-acetate. pH 6 buffer plus 200 mM NaCl. 

1 5 Alternatively, the protein can be successfully refolded while immobilized on the Ni- 
NTA column. The recommended conditions are as follows: renature using a linear 
6M-1M urea gradient in 500 mM NaCl. 20% glycerol. 20 mM Tris/HCl pH 7.4. 
containing protease inhibitors. The renaturation should be perfonned over a period of 
1 .5 hours or more. After renaturation the proteins are eluted by the addition of 250 

20 mM immidazole. Immidazole is removed by a final dialyzing step against PBS or 50 
mM sodium acetate pH 6 buffer plus 200 mM NaQ. The purified protein is stoied at 
4 degree C or frozen at -SOdegreeC. 

In addition to the above expression vector, the present invention further 
includes an expression vector comprising phage operator and promoter elements 

25 operatively linked to a polynucleotide of tiie present invention, called pHE4a. (ATCC 
Accession Number 209645, deposited on February 25, 1998.) This vector contains: 
1) a neomycinphosphotransferase gene as a selection marker. 2) an E. coli origin of 
replication. 3) a T5 phage promoter sequence, 4) two lac operator sequences, 5) a 
Shine-Delgamo sequence, and 6) the lactose operon repressor gene (laclq). The 

30 origin of replication (oriC) is derived from pUC 1 9 (LTI, Gaithersburg, MD). The 
promoter sequence and operator sequences arc made synthetically. 
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DNA can be inserted into the pHEa by restricting the vector with Ndel and 
Xbal, BamHI, Xhol, or Asp718, running the restricted product on a gel, and isolating 
the larger fragment (the stuffer fragment should be about 310 base pairs). The DNA. 
insert is generated according to the PGR protocol described in Example 1, using PGR 
5 primers having restriction sites for Ndel (5' primer) and Xbal, BamHI, Xhol, or 
Asp718 (3' primer). The PGR insert is gel purified and restricted with compatible 
enzymes. The insert and vector arc ligated according to standard protocols. 

The engineered vector could easily be substituted in the above protocol to 
express protein in a bacterial system. 

10 

Example <?; Purification of a Polvnentide from an Tnclurfon Rndy 

The following alternative method can be used to purify a polypeptide 
expressed m E coli when it is present in the form of inclusion bodies. Unless 
otherwise specified, all of the following steps are conducted at 4-10 degree C. 

15 Upon completion of the production phase of the E. coli fermentation, the cell 

culture is cooled to 4-10 degree C and the cells harvested by continuous 
centrifugation at 15,000 rpm (Heraeus Sepatech). On the basis of the expected yield 
of protein per unit weight of cell paste and the amount of purified protein required, an 
appropriate amount of cell paste, by weight, is suspended in a buffer solution 

20 containing 100 mM Tris. 50 mM EDTA, pH 7.4. The cells are dispersed to a 
homogeneous suspension using a high shear mixer. 

The cells are then lysed by passing the solution through a microfluidizer 
(Microfuidics, Corp. or APV Gaulin, Inc.) twice at 4000-6000 psi. The homogenate 
is then mixed with NaCl solution to a final concentration of 0.5 M NaCl, followed by 

25 centrifugation at 7000 xg for 15 min. The resultant pellet is washed again using 0.5M 
Naa, 100 mM Tris, 50 mM EDTA, pH 7.4. 

The resulting washed inclusion bodies are solubilized with 1.5 M guanidine 
hydrochloride (GuHCl) for 2-4 hours. After 7000 xg centrifugation for 15 min., the 
pellet is discarded and the polypeptide containing supernatant is incubated at 4 degree 

30 C overnight to allow further GuHCl extraction. 
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Following high speed centrifiigation (30,000 xg) to remove insoluble particles, 
the GuHCl solubilized protein is refolded by quickly mixing the GuHQ extract with 
20 volumes of buffer containing 50 mM sodium, pH 4.5, 150 mM NaCl, 2 mM EDTA 
by vigorous stirring. The refolded diluted protein solution is kept at 4 degree C 
5 without mixing for 1 2 hours prior to further purification steps. 

To clarify the refolded polypeptide solution, a previously prepared tangential 
filtration unit equipped with 0.16 urn membrane filter with appropriate surface area 
(e.g., Filtron), equilibrated with 40 mM sodium acetate, pH 6.0 is employed. The 
filtered sample is loaded onto a cation exchange resin (e.g., Poros HS-50, Perseptive 
10 Biosystems). The colunm is washed with 40 mM sodium acetate, pH 6.0 and eluted 
with 250 mM, 500 mM, 1000 mM, and 1500 mM NaCl in the same buffer, in a 
stepwise manner. The absorbancc at 280 nm of the effluent is continuously 
monitored. Fractions are collected and further analyzed by SDS-PAGE. 

Fractions containing the polypeptide are then pooled and mixed with 4 
15 volumes of water. The diluted sample is then loaded onto a previously prepared set of 
tandem columns of strong anion (Poros HQ-50, Perseptive Biosystems) and weak 
anion (Poros CM-20, Perseptive Biosystems) exchange resins. The columns are 
equilibrated with 40 mM sodium acetate, pH 6.0. Both columns are washed with 40 
mM sodium acetate, pH 6.0, 200 mM NaCI. The CM-20 column is then eluted using 
20 a 10 column volume linear gradient ranging from 0.2 M NaCl, 50 mM sodium 
acetate, pH 6.0 to 1.0 M NaCl, 50 mM sodium acetate, pH 6.5. Fractions are 
collected under constant Ay^ monitoring of the effluent. Fractions containing the 
polypeptide (determined, for instance, by 16% SDS-PAGE) arc then pooled. 

The resultant polypeptide should exhibit greater than 95% purity after the 
25 above refolding and purification steps. No major contaminant bands should be 

observed from Commassie blue stained 16% SDS-PAGE gel when 5 ug of purified 
protein is loaded. The purified protein can also be tested for endotoxinTLPS 
contaminaUon, and typically the LPS content is less than 0.1 ng/ml according to LAL 
assays. 

30 
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Example 7; Cloning and E5rpr<>^sion of a Poly peptide in a Baculovirus 
Expression System 

In this example, the plasmid shuttle vector pA2 is used to insert a 
polynucleotide into a baculovirus to express a polypeptide. This expression vector 
5 contains the strong polyhedrin promoter of the Autographa califomica nuclear 
polyhedrosis virus (AcMNPV) followed by convenient restriction sites such as 
BamHI, Xba I and Asp718. The polyadenylation site of the simian virus 40 (-SV40") 
is used for efficient polyadenylation. For easy selection of recombinant virus, Oie 
plasmid contains the beta-galactosidase gene from £ coli under control of a weak 

10 Drosophila promoter in the same orientation, followed by the polyadenylation signal 
of the polyhedrin gene. The inserted genes are flanked on botii sides by viral 
sequences for cell-mediated homologous recombination with wild-type viral DNA to 
generate a viable virus Uiat express the cloned polynucleotide. 

Many otiier baculovirus vectors can be used in place of tiie vector above, such 

15 as pAc373, pVL941. and pAcIMl, as one skilled in the art would readily appreciate, 
as long as the construct provides appropriately located signals for transcription, 
translation, secretion and die like, including a signal peptide and an in-frame AUG as 
required. Such vectors are described, for instance, in Luckow et al.. Virology 170:31- 
39(1989). 

20 Specifically, the cDNA sequence contained in the deposited clone, including 

the AUG initiation codon and die naturally associated leader sequence identified in 
Table 1 , is amplified using the PGR protocol described in Example 1. If die naturally 
occurring signal sequence is used to produce the secreted protein, the pA2 vector does 
not need a second signal peptide. Alternatively, the vector can be modified (pA2 GP) 

25 to include a baculovirus leader sequence, using die standard methods described in 
Summers et al., "A Manual of Methods for Baculovirus Vectors and Insect Cell 
Culture Procedures," Texas Agricultural Experimental Station Bulletin No. 1555 
(1987). 

The amplified fragment is isolated from a 1 % agarose gel using a 
30 commercially available kit ("Geneclean," BIO 101 Inc., La JoUa, Ca.). The fi^agment 
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then is digested with appropriate restriction enzymes and again purified on a 1% 
agarose gel. 

The plasmid is digested with the corresponding restriction enzymes and 
optionally, can be dephosphorylated using calf intestinal phosphatase, using routine 
procedures known in the art. The DNA is then isolated from a 1 % agarose gel using ; 
commercially available kit ("Geneclean" BIO 101 Inc., La Jolla. Ca.). 

The fragment and the dephosphorylated plasmid are ligated together with T4 
DNA ligase. K coli HB 101 or other suitable £. coli hosts such as XL-1 Blue 
(Stratagene Cloning Systems, La JoUa, CA) cells are transformed with the ligation 
mixture and spread on culture plates. Bacteria containing the plasmid are identified 
by digesting DNA from individual colonies and analyzing the digestion product by 
gel electrophoresis. The sequence of the cloned fragment is confirmed by DNA 
sequencing. 

Five ug of a plasmid containing the polynucleotide is co-transfected with 1.0 
ug of a conunercially available linearized baculovirus DNA ("BaculoGold™ 
baculovirus DNA", Pharmingen, San Diego. CA), using the lipofection method 
described by Feigner et al., Proc. Natl. Acad. Sci. USA 84:7413-7417 (1987). One ug 
of BaculoGold™ virus DNA and 5 ug of the plasmid are mixed in a sterile weU of a 
microliter plate containing 50 ul of .serum-free Grace's medium (Life Technologies 
Inc., Gaithersburg, MD). Afterwards, 10 ul Upofectin plus 90 ul Grace's medium are 
added, mixed and incubated for 15 minutes at room temperature. Then the 
transfection mixture is added drop-wise to St9 insect cells (ATCC CRL 1711) seeded 
in a 35 mm tissue culture plate with 1 ml Grace's medium without serum. The plate is 
then incubated for 5 hours at 27 degrees C The tran.sfection solution is then removed 
from the plate and 1 ml of Grace's insect medium supplenranted with 10% fetal calf 
serum is added. Cultivation is then continued at 27 degrees C for four days. 

After four days the supernatant is collected and a plaque assay is performed, 
as described by Summers and Smith, supra. An agarose gel with "Blue Gal" (Life 
Technologies Inc., Gaithersburg) is used to allow easy identification and isolation of 
gal-expressing clones, which produce blue-stained plaques. (A detailed description of 
a "plaque assay" of this type can also be found in Uie user's guide for insect cell 
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culture and baculovirology distributed by Life Technologies Inc., Gaithersbui^, page 
9-10.) After appropriate incubation, blue stained plaques are picked with the tip of a 
micropipettor (e.g., Eppendorf). The agar containing the recombinant viruses is then 
resuspended in a microcentrifuge tube containing 200 ul of Grace's medium and the 
suspension containing the recombinant baculovirus is used to infect Sf9 cells seeded 
in 35 ram dishes. Four days later the supematants of these culture dishes arc 
harvested and then they are stored at 4 degree C. 

To verify the expression of the polypeptide, Sf9 ceUs arc grown in Grace's 
medium supplemented with 10% heat-inactivated FBS. The cells are infected with 
the recombinant baculovirus containing the polynucleotide at a multiplicity of 
infecUon ("MOI") of about 2. If radiolabeled proteins are desired, 6 hours later the 
medium is removed and is replaced with SF900 II medium minus methionine and 
cysteine (available from Ufe Technologies Inc., Rockville. MD). After 42 hours. 5 
uCi of "S-methionine and 5 uCi "S-cysteine (available from Amersham) are added. 
TTie cells are fiirther incubated for 16 hours and then are harvested by centrifugation. 
The proteins in the supernatant as well as the intracellular proteins are analyzed by 
SDS-PAGE followed by autoradiography (if radiolabeled). 

Microsequencing of the amino acid sequence of the amino terminus of 
purified protein may be used to determine the amino terminal sequence of the 
produced protein. 

Example 8; Expression of a Polvp ppf iri e in Mammalian t ^Mff 

The polypeptide of the present invention can be expressed in a mammalian 
cell. A typical mammalian expression vector contains a promoter element, which 
mediates the initiation of transcription of mRNA, a protein coding sequence, and 
signals required for the termination of transcription and polyadenylation of the 
transcript. Additional elements include enhancers, Kozak sequences and intervening 
sequences flanked by donor and acceptor sites for RNA splicing. Highly efficient 
transcription is achieved with the early and late promoters from SV40, the long 
terminal repeats (LTRs) from Reu-oviruses. e.g., RSV, HTLVI, HIVI and the early 
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promoter of the cytomegalovirus (CMV). However, cellular elements can also be 
used (e.g., the human actin promoter). 

Suitable expression vectors for use in practicing the present invention mclude, 
for example, vectors such as pSVL and pMSG (Pharmacia, Uppsala, Sweden), 
5 pRSVcat (ATCC 37152), pSV2dhfr (ATCC 37146), pBC12MI (ATCC 67109). 
pCMVSport 2.0, and pCMVSport 3.0. Manunalian host cells that could be used 
include, human Hela, 293. H9 and Jurkat cells, mouse NIH3T3 and C127 cells. Cos 1, 
Cos 7 and CVl, quail QCl-3 cells, mouse L cells and Chinese hamster ovaiy (CHO) 
cells. 

10 Alternatively, the polypeptide can be expressed in stable cell lines containing 

the polynucleotide mtegrated into a chromosome. The co-transfection with a 
selectable marker such as dhfr, gpt, neomycin, hygromycin allows the identification 
and isolation of the transfected cells. 

The transfected gene can also be amplified to express large amounts of the 

15 encoded protein. The DHFR (dihydrofolate reductase) marker is useful in developing 
cell lines that carry several hundred or even several thousand copies of the gene of 
interest. (See, e.g., Alt, F. W., et al., J. Biol. Chem. 253:1357-1370 (1978); Hamlin, J. 
L. and Ma, C, Biochem. et Biophys. Acta, 1097:107-143 (1990); Page, M. J. and 
Sydenham, M. A., Biotechnology 9:64-68 (1991).) Another useful selection marker 

20 is the enzyme glutamine synthase (GS) (Murphy et al.. Biochem J. 227:277-279 

(1991); Bebbington et al.. Bio/Technology 10:169-175 (1992). Using these markers, 
the manunalian cells arc grown in selective medium and the cells with the highest 
resistance arc selected. These cell lines contain the amplified gene(s) integrated into a 
chromosome. Chinese hamster ovary (CHO) and NSO cells are often used for the 

25 production of protems. 

Derivatives of the plasmid pSV2-dhfr (ATCC Accession No. 37146), the 
expression vectors pC4 (ATCC Accession No. 209646) and pC6 (ATCC Accession 
No.209647) contain the sU-ong promoter (LTR) of the Rous Sarcoma Virus (Cullen et 
al.. Molecular and Cellular Biology, 438-447 (March. 1985)) plus a fragment of the 

30 CMV-enhancer (Boshart et al.. Cell 4 1 :52 1 -530 ( 1 985).) Multiple cloning sites, e.g.. 
with the restriction enzyme cleavage sites BamHI, Xbal and Asp718. facilitate the 
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cloning of the gene of interest Hie vectors also contain the 3' intron, the 
polyadenylation and temunation signal of the rat preproinsulin gene, and the mouse 
DHFR gene under control of the SV40 early promoter. 

Specifically, the plasmid pC6, for example, is digested with appropriate 
5 restriction enzymes and then dephosphorylated using calf intestinal phosphates by 
procedures known in the art. The vector is then isolated from a 1 % agarose gel. 

A polynucleotide of the present invention is amplified according to the 
protocol outlined in Example 1. If the naturally occurring signal sequence is used to 
produce the secreted proteui, the vector does not need a second signal peptide. 
10 Alternatively, if the naturally occurring signal sequence is not used, the vector can be 
modified to include a heterologous signal sequence. (See, e.g., WO 96/34891.) 

The amplified fragment is isolated fiom a 1% agarose gel using a 
commercially available kit ("Geneclean," BIO 101 Inc., La JoUa, Ca.). The fragment 
then is digested with appropriate restriction enzymes and again purified on a 1% 
15 agarose gel. 

The amplified fragment is then digested with the same restriction enzyme and 
purified on a 1% agarose gel. The isolated fragment and the dephosphorylated vector 
are then ligated with T4 DNA ligase. E. coli HB 101 or XL- 1 Blue cells are then 
transformed and bacteria are identified that contain the fragment inserted into plasmid 

20 pC6 using, for instance, restriction en^me analysis. 

Chinese hamster ovary cells lacking an active DHFR gene is used for 
transfection. Five \ig of the expression plasmid pC6 a pC4 is cotransfected with 0.5 
ug of the plasmid pSVneo using Upofectin (Feigner et al., supra). The plasmid pSV2- 
neo contains a dominant selectable marker, the neo gene from Tn5 encoding an 

25 enzyme that confers resistance to a group of antibiotics including G418. The cells are 
seeded in alpha minus MEM supplemented with 1 mg/ml G418. After 2 days, the 
cells are tiypsinized and seeded in hybridoma cloning plates (Greiner, Germany) in 
alpha minus MEM supplemented with 10, 25, or 50 ng/ml of metothrexate plus 1 
mg/ml G418. After about 10-14 days single clones are trypsinized and then seeded in 

30 6-well petri dishes or 1 0 ml fiasks using different concentrations of methotrexate (50 
nM, 100 nM, 200 nM, 400 nM, 800 nM). Clones growing at the highest 
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concentrations of methotrexate are then transferred to new 6-well plates containing 
even higher concentrations of methotrexate (1 uM, 2 uM, 5 uM, 10 mM, 20 mM). 
The same procedure is repeated until clones are obtained which grow at a 
concentration of 100 - 200 uM. Expression of the desired gene product is analyzed, 
5 for instance, by SDS-PAGE and Western blot or by reversed phase HPLC analysis. 

Example 9: Protgin Fndnn^ 

The polypeptides of the present invention are preferably fused to other 
proteins. Thesefusionproteinscanbeusedforavariety of applications. For 

10 example, fusion of the present polypeptides to His-tag. HA-tag. protein A, IgG 
domains, and maltose binding protein facilitates purification. (See Example 5; see 
also EP A 394,827; Traunecker, et al.. Nature 331 :84-86 (1988).) Similarly, fusion to 
IgG-1, IgG-3, and albumin increases the halflife time in vivo. Nuclear localization 
signals fused to the polypeptides of the present invention can target the protein to a 

15 specific subcellular localization, while covaleni heterodimer or homodimers can 
increase or decrease the activity of a fusion protein. Fusion proteins can also create 
chimeric molecules having more than one function. Finally, fusion proteins can 
increase solubility and/or stability of the ftised protein compared to the non-fused 
protein. All of the types of fusion proteins described above can be made by 

20 modifying the following protocol, which outlines the fusion of a polypeptide to an 
IgG molecule, or the protocol described in Example 5. 

Briefly, the human Fc portion of the IgG molecule can be PGR amplified, 
using primers that span the 5* and 3* ends of the sequence described below. These 
primers also should have convenient restriction enzyme sites that will facilitate 

25 cloning into an expression vector, preferably a mammalian expression vector. 

For example, if pC4 (Accession No. 209646) is used, the human Fc portion 
can be ligated into the BamHI cloning site. Note that the 3' BamHI site should be 
destroyed. Next, the vector containing the human Fc portion is re-restricted with 
BamHI, linearizing the vector, and a polynucleotide of the present invention, isolated 

30 by the PGR protocol described in Example 1, is ligated into this BamHI site. Note 
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that the polynucleoticte is cloned without a stop codon. otherwise a fusion protein will 
not be produced. 

If the natorally occurring signal sequence is used to produce the secreted 
protein. pC4 does not need a second signal peptide. Alternatively, if the naturally 
occurring signal sequence is not used, the vector can be modified to include a 
heterologous signal sequence. (See, e.g., WO 96/34891.) 

Human IgG Fc region: 

GGGATCCGGAGCCCAAATCrrCTGACAAAACTCACACATGCCCACCGTGC 

CCAGCACCTGAATTCGAGGGTGCACCGTCAGTCTTCCTCTTCCCCCCAAAA 

CCCAAGGACACCCTCATGATCrCCCGGACTCCTGAGGTCACATGCGTGGT 

GGTGGACGTAAGCCACGAAGACrCTGAGGTCAAGTTCAACTGGTACGTGG 

ACGGCGTGGAGGTGCATAATGCCAAGACAAAGCCGCGGGAGGAGCAGTA 

CAACAGCACGTACCGTGTGGTCAGCGTCCrCACCGTCCTGCACCAGGACT 

GGCTGAATGGCAAGGAGTACAAGTGCAAGGTCTCCAACAAAGCCCrCCCA 

ACCCCCATCGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCGAGAAC 

CACAGGTGTACACCCTGCCCCCATCCCGGGATGAGCTGACCAAGAACCAG 

GTCAGCCrGACCTGCCTGGTCAAAGGCrrCTATCCAAGCGACATCGCCGT 

GGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACTACAAGACCACGCCr 

CCCGTGCTGGACTCCGACGGCTCCTTCTTCCrCTACAGCAAGCTCACCGTG 

GACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCATGCTCCGTGATGCA 

TGAGGCrCTGCACAACCACTACACXSCAGAAGAGCCTCTCCCTGTCTCCXJG 

GTAAATGAGTGCGACGGCCGCGACTCTAGAGGAT (SEQ ID NO:l) 

Example 10; Production of an AntihnHy frnm a Pftlyp ^pfi^iy 

The antibodies of the present invention can be prepared by a variety of 
methods. (See, Current Protocols, Chapter 2.) As one example of such methods, cells 
expressing a polypeptide of the present invention is administered to an animal to 
induce the producUon of sera containing polyclonal antibodies. In a preferred 
method, a preparation of the secreted protein is prepared and purified to render it 
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substantially free of natural contaminants. Such a preparation is then introduced into 
an animal in order to produce polyclonal antisera of greater specific activity. 

In the most preferred method, the antibodies of the present invention are 
monoclonal antibodies (or protein binding fragments thereof). Such monoclonal 
antibodies can be prepared using hybridoma technology. (K5hler cl al.. Nature 
256:495 (1975); K6hler et al.. Eur. J. Inmiunol. 6:51 1 (1976); Kohler et al., Eur. J. 
Inmiunol. 6:292 0976); Hammerling et al., in: Monoclonal Antibodies and T-Cell 
Hybridomas, Elsevier, N.Y.. pp. 563-681 (1981).) In general, such procedures 
involve immunizing an animal (preferably a mouse) with polypeptide or, more 
preferably, with a secreted polypeptide-expressing cell. Such cells may be cultured in 
any suitable tissue culture medium; however, it is preferable to culture cells in Earless 
modified Eagle's medium supplemented with 10% fetal bovine serum (inactivated at 
about 56 degrees Q, and supplemented with about 10 g/1 of nonessential amino acids, 
about 1,000 U/ml of penicillin, and about 100 ug/ml of streptomycin. 

The splenocy tes of such mice are extracted and fused with a suitable myeloma 
cell line. Any suitable myeloma cell line may be employed in accordance with the 
present invention; however, it is preferable to employ the parent myeloma cell line 
(SP20), available from the ATCC. After fusion, the resulting hybridoma ceUs are 
selectively maintained in HAT medium, and then cloned by limiting dilution as 
described by Wands et al. (Gastroenterology 80:225-232 (1981).) The hybridoma 
cells obtained through such a selection are then assayed to identify clones which 
secrete antibodies capable of binding the polypeptide. 

Alternatively, additional antibodies capable of binding to the polypeptide can 
be produced in a two-step procedure using anti-idiotypic antibodies. Such a metliod 
makes use of the fact that antibodies are themselves antigens, and therefore, it is 
possible to obtain an antibody which binds to a second antibody. In accordance with 
this method, protein specific antibodies are used to immunize an animal, preferably a 
mouse. The splenocytes of such an animal are then used to produce hybridoma cells, 
and the hybridoma cells are screened to identify clones which produce an antibody 
whose ability to bind to the protein-specific antibody can be blocked by the 
polypeptide. Such antibodies comprise anti-idiotypic antibodies to the protein- 
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specific antibody and can be used to immunize an animal to induce fonnation of 
further protein-specific antibodies. 

It will be appreciated that Fab and F(ab')2 and other fragments of the 
antibodies of the present invention may be used according to the methods disclosed 
5 herein. Such fragments are typically produced by proteolytic cleavage, using 
enzymes such as papain (to produce Fab fragments) or pepsui (to pioduce F(ab')2 
fragments). Alternatively, secreted protein-binding fragments can be produced 
through the application of recombinant DNA technology or through synthetic 
chemistry. 

10 For in vivo use of antibodies in humans, it may be preferable to use 

"humanized*' chimeric monoclonal antibodies. Such antibodies can be produced 
using genetic constructs derived from hybridoma cells producing the monoclonal 
antibodies described above. Methods for producing chimeric antibodies arc known in 
the art. (See, for review, Morrison, Science 229: 1202 (1985); Oi et al., 

15 BioTechniques 4:214 (1986); Cabilly et al., U.S. Patent No. 4,816,567; Taniguchi et 
al., EP 171496; Morrison el al., EP 173494; Neuberger et al., WO 8601533; Robinson 
et al., WO 8702671 ; Boulianne et al.. Nature 312:643 (1984); Neuberger et al.. Nature 
314:268(1985).) 

20 Example U; Proauction Of Secreted Protein For Hiph-Thm u ghnut SrrPi^ninp 
Assays 

The following protocol produces a supernatant containing a polypeptide to be 
tested. This supernatant can then be used in the Screening Assays described in 
Examples 13-20. 

25 First, dUute Poly-D-Lysine (644 587 Boehringer-Mannheim) stock solution 

(Img/ml in PBS) 1:20 in PBS (w/o calcium or magnesium 17-516F Biowhittaker) for 
a working solution of 50ug/ml. Add 200 ul of this solution to each well (24 well 
plates) and incubate at RT for 20 minutes. Be sure to distribute the solution over each 
well (note: a 12-channel pipetter may be used with tips on every other channel). 

30 Aspirate off the Poly-D-Lysine solution and rinse with 1ml PBS (Phosphate Buffered 
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Saline). The PBS should remain in the well until just prior to plating the cells and 
plates may be poly-lysine coated in advance for up to two weeks. 

Plate 293T cells (do not cany cells past P+20) at 2 x 10^ cells/well in .5ml 
DMEM(Dulbecco's Modified Eagle Medium)(with 4.5 G/L glucose and L-glutamine 
5 (12-604F Biowhittaker))/10% heat inactivated FBS(14-503F Biowhittaker)/lx 
Pensirep( 1 7-602E Biowhittakcr). Let the cells grow overnight. 

The next day, mix togedier in a sterile solution basin: 300 ul Lipofeciamine 
(18324-012 Gibco/BRL) and 5ml Optimem I (31985070 Gibco/BRL)/96-well plate. 
With a small volume multi-channel pipetter, aliquot approximately 2ug of an 

10 expression vector containing a polynucleotide insert, produced by the methods 
described in Examples 8 or 9, into an appropriately labeled 96-well round bottom 
plate. With a multi-channel pipetter, add 50ul of the Lipofectamine/Optimem I 
mixture to each well. Pipette up and down gently to mix. Incubate at RT 15-45 
minutes. After about 20 minutes, use a multi-channel pipelter to add 150ul Optimem 

15 I to each well. As a control, one plate of vector DNA lacking an insert should be 
transfecled with each set of transfections. 

Preferably, the transfection should be performed by tag-teaming the following 
tasks. By tag-teaming, hands on time is cut in half, and the cells do not spend too 
much lime on PBS. First, person A aspirates off the media from four 24-well plates 

20 of cells, and then person B rinses each well with .5- 1 ml PBS. Person A then aspirates 
off PBS rinse, and person B, using al2-channel pipetter with tips on eveiy other 
channel, adds the 2(XM of DNA/Lipofectamine/Optimem I complex to the odd wells 
first, then to the even wells, to each row on the 24-well plates. Incubate at 37 degrees 
C for 6 hours. 

25 While cells are incubating, prepare appropriate media, either 1%BSA in 

DMEM with Ix penstrep, or CHO-5 media (1 16.6 mg/L of CaC12 (anhyd); 0.001 30 
mg/L CuS0,-5H,0; 0.050 mg/L of Fe(N03)3.9H20; 0.417 mg/L of FeS04-7H20; 
31 L80 mg/L of Kcl; 28.64 mg/L of MgCl,; 48.84 mg/L of MgS04; 6995.50 mg/L of 
NaCl; 2400.0 mg/L of NaHCOj; 62.50 mg/L of NaH2PO4-H,0; 71.02 mg/L of 

30 Na3HP04; .4320 mg/L of ZnS04-7H20; .002 mg/L of Arachidonic Acid ; 1 .022 mg/L 
of Cholesterol; .070 mg/L of DL-alpha-Tocopherol- Acetate; 0.0520 mg/L of Linoleic 
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Acid; 0.010 mg/L of Unolenic Acid; 0.010 mg/L of Myristic Acid; 0.010 mg/L of 
Oleic Acid; 0.010 mg/L of Palmitric Acid; 0.010 mg/L of Palmitic Acid; 100 mg/L of 
Pluronic F-68; 0.010 mg/L of Stearic Acid; 2.20 mg/L of Tween 80; 4551 mg/L of D- 
Glucose; 130.85 mg/ml of L- Alanine; 147.50 mg/ml of L-Arginine-HCL; 7.50 mg/ml 
5 of L-Asparagine-HjO; 6.65 mg/ml of L-Aspartic Acid; 29.56 mg/ml of L-Cystine- 
2HCL-H2O; 31.29 mg/ml of L-Cystine-2HCL: 7.35 mg/ml of L-Glutamic Acid; 365.0 
mg/ml of L-Glutamine; 18.75 mg/ml of Glycine; 52.48 mg/ml of L-ffistidine-HCL- 
H2O; 106.97 mg/ml of L-Isoleucine; 11 1.45 mgAnl of L-Leucine; 163.75 mg/ml of L- 
Lysine HCL; 32.34 mg/ml of L-Methionine; 68.48 mg/ml of I^Phenylalainine; 40.0 

10 mg/ml of L-ProUne; 26.25 mg/ml of l^Serine; 101.05 mg/ml of L-Threonine; 19.22 
mg/ml of L-Tryptophan; 91.79 mg/ml of L-Tryrosine-2Na-2H20; 99.65 mg/ml of L- 
Valine; 0.0035 mg/L of Biotin; 3.24 mg/L of D-Ca Pantothenate; 1 1.78 mg/L of 
Choline Chloride; 4.65 mg/L of Folic Acid; 15.60 mg/L of i-Inositol; 3.02 mg/L of 
Niacinamide; 3.00 mg/L of Pyridoxal HCL; 0.031 mg/L of Pyridoxine HCL; 0.319 

15 mg/L of Riboflavin; 3.17 mg/L of Thiamine HCL; 0.365 mg/L of Thymidine; and 
0.680 mg/L of Vitamin B,,; 25 mM of HEPES Buffer; 2.39 mg/L of Na 
Hypoxanthine; 0. 1 05 mg/L of Lipoic Acid; 0.08 1 mg/L of Sodium Putrescine-2HCL; 
55.0 mg/L of Sodium Pyravate; 0.0067 mg/L of Sodium Selenite; 20uM of 
Ethanolamine; 0.122 mg/L of Feme Citrate; 41.70 mg/L of Methyl-B-Cyclodextrin 

20 complexed with Linoleic Acid; 33.33 mg/L of Methyl-B-Cyclodextrin complexed 
with Oleic Acid; and 10 mg/L of Methyl-B-Cyclodextrin complexed with Retinal) 
with 2mm glutamine and Ix penstrep. (BSA (81-068-3 Bayer) lOOgm dissolved in IL 
DMEM for a 10% BSA stock solution). Filter the media and collect 50 ul for 
endotoxin assay in 15ml polystyrene conical. 

25 The transfection reaction is terminated, preferably by tag-teaming, at the end 

of the incubation period. Person A aspirates off the transfection media, while person 
B adds 1.5ml appropriate media to each well. Incubate at 37 degrees C for 45 or 72 
hours depending on the media used: 1 %BSA for 45 hours or CHO-5 for 72 hours. 
On day four, using a 300ul multichannel pipetter, aliquot 600ul in one 1ml 

30 deep well plate and the remaining supernatant into a 2nU deep well. The supematants 
from each well can then be used in the assays described in Examples 13-20. 
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It is specifically understood that when activity is obtained in any of the assays 
described below using a supernatant, the activity originates from either the 
polypeptide directly (e.g., as a secreted protein) or by the polypeptide inducing 
expression of other proteins, which are then secreted into the supernatant. Thus, the 
5 invention further provides a method of identifying the protein in the supernatant 
characterized by an activity in a particular assay. 

Example 12: Construction of GAS Rgporti>r Construct 

One signal transduction pathway involved in the differentiation and 

1 0 proliferation of cells is called the Jaks-STATs pathway. Activated proteins in the 
Jaks-STATs pathway bind to ganuna activation site "GAS" elements or interferon- 
sensitive responsive element ("ISRE"), located in the promoter of many genes. The 
binding of a protein to these elements alter the expression of the associated gene. 
GAS and ISRE elements are recognized by a class of transcription factors 

15 called Signal Transducers and Activators of Transcription, or "STATs." There are six 
members of the STATs family. Statl and Stat3 are present in many cell types, as is 
Stat2 (as response to IFN-alpha is widespread). Stat4 is more restricted and is not in 
many cell types though it has been found in T helper class I, cells after treatment with 
IH2. Stats was originally called mammary growth factor, but has been found at 

20 higher concentrations in other cells including myeloid cells. It can be activated in 
tissue culture ceUs by many cytokines. 

The STATs are activated to translocate from the cytoplasm to the nucleus 
upon tyrosine phosphorylation by a set of kinases known as the Janus Kinase ("Jaks") 
family. Jaks represent a distinct family of soluble tyrosine kinases and include Tyk2, 

25 Jakl, Jak2, and Jak3. These kinases display significant sequence similarity and are 
generally catalytically inactive in resting cells. 

The Jaks are activated by a wide range of receptors summarized in the Table 
below. (Adapted from review by Schidler and Darnell, Ann. Rev. Biochem. 64:621- 
51 (1995).) A cytokine receptor family, capable of activating Jaks, is divided into two 

30 groups: (a) Class 1 includes receptors for IL-2, IL-3, IL-4, lL-6, 1^7, IL-9, BL-II. IL- 
12. IL-15, Epo, PRL, GH, G<;SF, GM-CSF, LDF. CNTF, and thrombopoieUn; and (b) 
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Class 2 includes IFN-a, IFN-g, and BL-IO. The Class 1 receptors share a conserved 
cysteine motif (a set of four conserved cysteines and one tryptophan) and a WSXWS 
motif (a membrane proximal region encoding Trp-Ser-Xxx-Trp-Ser (SEQ ID N0:2)). 
Thus, on binding of a ligand to a receptor, Jaks arc activated, which in turn 
5 activate STATs, which then translocate and bind to GAS elements. This entire 
process is encompassed in the Jaks-STATs signal transduction pathway. 

Therefore, activarion of the Jaks-STATs pathway, reflected by the binding of 
the GAS or the ISRE element, can be used to indicate proteins involved in the 
proliferation and differentiation of cells. For example, growth factors and cytokines 
10 are known to activate the Jaks-STATs pathway. (Sec Table below.) Thus, by using 
GAS elements linked to reporter molecules, activators of the Jaks-STATs pathway 
can be identified. 
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To construct a synthetic GAS containing promoter element, which is used in 
the Biological Assays described in Examples 13-14, a PGR based strategy is 
employed to generate a GAS-SV40 promoter sequence. The 5' primer contains four 
tandem copies of the GAS binding site found in the IRFl promoter and previously 
5 demonstrated to bind STATs upon induction with a range of cytokines (Rothman ct 
al.. Immunity 1:457-468 (1994).), although other GAS or ISRE elements can be used 
instead. The 5* primer also contains 18bp of sequence complementary to the SV40 
early promoter sequence and is flanked with an Xhol site. The sequence of the 5' 
primer is: 

10 5-:GCGCCTCGAGATTTCCCCGAAATCrAGATITCCCCGAAATGATTTCCCC 
GAAATGATTTCCCCGAAATATCTGCCATCTCAATTAGiS* (SEQroNO:3) 

The downstream primer is complementary to the S V40 promoter and is 
flanked with a Hind HI site: 5':GCGGCAAGCTTnTGCAAAGCCTAGGC:3' 
(SEQ ID N0:4) 

15 PGR amplification is performed using the SV40 promoter template present in 

the B-gal:promoter plasmid obtained from Clontech. The resulting PGR fragment is 
digested with Xhol/Hind III and subcloned into BLSK2-. (Stratagene.) Sequencing 
with forward and reverse primers confirms that the insert contains the following 
sequence: 

20 5^CICeASATrrCCCGGAAATGTAGAriTGGCCGAAATGATrrGCCCGAAA 

TGAnTCCCCGAAATATCTGCGATCrCAATTAGTGAGCAACCATAGTCCCG 

CCCCTAACTCCGCCCATCCCGCCCCTAACTGCGCCGAGITGCGCCCATrcr 

CCGCCGCATGGGTGACrAAll'irrrnATTrATGCAGAGGGCGAGGCCGGC 

TCGGGCTCTGAGCTArrCCAGAAGTAGTGAGGAGGCITTITTGGAGGGCr 
25 AGGCmTGCAAAAAGCn::3' (SEQIDN0:5) 

With this GAS promoter element linked to the SV40 promoter, a GAS:SEAP2 

reporter construct is next engineered. Here, the reporter molecule is a secreted 

alkaline phosphatase, or "SEAP." Clearly, however, any reporter molecule can be 

instead of SEAP, in this or in any of the other Examples. Well known reporter 

30 molecules that can be used instead of SEAP include chloramphenicol 
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acetyltransferase (CAT), luciferase, alkaline phosphatase, B-galactosidase, gieen 
fluorescent protein (GFP), or any protein detectable by an antibody. 

The above sequence confirmed synthetic GAS-SV40 promoter element is 
subcloned into the pSEAP-Promoter vector obtained from Clontech using Hindm and 
5 Xhol, effectively replacing the SV40 promoter mth the amplified GAS:SV40 
promoter element, to create the GAS-SEAP vector. However, this vector does not 
contain a neomycin resistance gene, and therefore, is not preferred for mammalian 
expression systems. 

Thus, in order to generate manmialian stable cell lines expressing the GAS- 
10 SEAP reporter, the GAS-SEAP cassette is removed from the GAS-SEAP vector using 
Sail and NotI, and inserted into a backbone vector containing the neomycin resistance 
gene, such as pGFP-1 (Clontech), using these resu-iction sites in the multiple cloning 
site, to create the GAS-SEAP/Neo vector. Once this vector is transfected into 
manunalian cells, this vector can then be used as a reporter molecule for GAS buiding 
15 as described in Examples 13-14. 

Other constructs can be made using the above description and replacing GAS 
with a different promoter sequence. For example, construction of reporter molecules 
containing NFK-B and EGR promoter sequences are described in Examples 15 and 
16. However, many other promoters can be substituted using the protocols described 
20 in these Examples. For instance, SRE. IL-2, NFAT, or Osteocalcin promoters can be 
substituted, alone or in combination (e.g., GAS/NF-KB/EGR, GAS/NF-KB, II- 
2/NFAT, or NF-KB/GAS). Similarly, other cell lines can be used to test reporter 
construct activity, such as HELA (epithelial), HUVEC (endothelial), Reh (B-cell), 
Saos-2 (osteoblast), HUVAC (aortic), or Cardiomyocyte. 

25 

Example 13: Hiph»Throughpu t Screening Assay for T-cell Activity, 

The following protocol is used to assess T-cell activity by identifying factors, 
and determining whether supemate containing a polypeptide of the invention 
proliferates and/or differentiates T-cells. T-cell activity is assessed using the 
30 GAS/SEAP/Neo construct produced in Example 12. Thus, factors that increase SEAP 
activity indicate the ability to activate the Jaks-STATS signal transduction pathway. 
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The T-cell used in this assay is Jurkat T-cells (ATCC Accession No. TIB-152), 
although Molt-3 cells (ATCC Accession No. CRL-1552) and Molt-4 cells (ATCC 
Accession No. CRL-1582) cells can also be used. 

Jurkat T-ceUs are lymphoblastic CD4+ Thl helper cells. In order to generate 
5 stable cell lines, approximately 2 million Jurkat cells arc transfected with the GAS- 
SEAP/neo vector using DMRIE-C (Life TechnoIogies)(transfection procedure 
described below). The transfected cells are seeded to a density of approximately 
20,000 cells per well and transfectants resistant to 1 mg/ml genticin selected. 
Resistant colonies are expanded and then tested for their response to increasing 
10 concentrations of interferon gamma. The dose response of a selected clone is 
demonstrated. 

Specifically, the following protocol will yield sufficient cells for 75 wells 
containing 200 ul of cells. Thus, it is either scaled up. or performed in multiple to 
generate sufficient cells for multiple 96 well plates. Jurkat cells are maintained in 

15 RPMI + 10% serum with l%Pen-Su-ep. Combine 2.5 mis of OPTI-MEM (Life 

Technologies) with 10 ug of plasmid DNA in a T25 flask. Add 2.5 ml OPTI-MEM 
containing 50 ul of DMRIE-C and incubate at room temperature for 15-45 mins. 

During the incubation period, count cell concentration, spin down the required 
number of cells (10^ per transfection), and resuspend in OPTI-MEM to a final 

20 concentration of 10^ cells/ml. Then add 1ml of 1 x 10^ cells in OPTI-MEM to T25 
flask and incubate at 37 degrees C for 6 hrs. After the incubation, add 10 ml of RPMI 
+ 15% serum. 

The Jurkat:GAS-SEAP stable reporter lines arc maintained in RPMI + 10% 
serum, 1 mg/ml Genticin, and 1% Pen-Strep. These cells are treated with 
25 supematants containing polypeptides of the invention and/or induced polypeptides of 
the invention as produced by the protocol described in Example 1 1 . 

On the day of treatment with the supernatant, the cells should be washed and 
resuspended in fresh RPMI + 10% semm to a density of 500,000 cells per ml. The 
exact number of cells required will depend on the number of supematants being 
30 screened. For one 96 well plate, approximately 10 million cells (for 10 plates, 100 
million cells) are required. 
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Transfer the cells to a triangular reservoir boat, in order to dispense the cells 
into a 96 well dish, using a 12 channel pipette. Using a 12 channel pipette, transfer 
200 ul of cells into each weU (therefore adding 100, 000 cells per well). 

After all the plates have been seeded. 50 ul of the supematants are transfened 
5 directly from the 96 well plate containing the supematants into each weU using a 12 
channel pipette. In addition, a dose of exogenous interferon gamma (0.1. 1.0, 10 ng) 
is added to wells H9. HIO, and HI 1 to serve as additional positive controls for the 
assay. 

The 96 well dishes containing Jurkat cells treated with supematants are placed 
10 in an incubator for 48 his (note: this time is variable between 48-72 hrs). 35 ul 
samples fix)m each well are then transferred to an opaque 96 well plate using a 12 
channel pipette. The opaque plates should be covered (using sellophene covers) and 
stored at -20 degrees C until SEAP assays are performed according to Example 17. 
The plates containing the remaining treated cells are placed at 4 degrees C and serve 
15 as a source of material for repeating the assay on a specific well if desired. 

As a positive control. 100 Unit/ml interferon gamma can be used which is 
known to activate Jurkat T cells. Over 30 fold induction is typically observed in the 
positive control wells. 

The above protocol may be used in the generation of both transient, as well as, 
20 stable transfected cells, which would be apparent to tfiose of skill in the art. 

Example 14; Piph-nirftHghPUtSciwninP A.«av THpntify p g MvrinM Af ^j y ity 

The following protocol is used to assess myeloid activity by determining 
whether polypeptides of the invention proliferates and/or differentiates myeloid cells. 

25 Myeloid ceU activity is assessed using Uie GAS/SEAP/Neo constmct produced in 
Example 12. Thus, factors tiiat increase SEAP activity indicate the ability to activate 
the Jaks-STATS signal transduction pathway. The myeloid cell used in this assay is 
U937, a pre-monocyte cell Una, although TF-1. HL60, or KGl can be used. 
To transienUy transfect U937 cells with the GAS/SEAP/Neo constmct 

30 produced in Example 12, a DEAE-Dextran method (Kharbanda et. al., 1994. Ctell 
Growth & Differentiation, 5:259-265) is used. First, harvest 2xl0e7 U937 cells and 
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wash with PBS. The U937 cells are usuaUy grown in RPMI 1640 medium containing 
10% heat-inactivated fetal bovine serum (FBS) supplemented with 100 units/ml 
penicillin and 100 mg/ml streptomycin. 

Next, suspend the cells in 1 ml of 20 mM Tiis-HCl (pH 7.4) buffer containing 
5 0.5 mg/ml DEAE-Dextran, 8 ug GAS-SEAP2 plasmid DNA, 140 mM NaCl, 5 mM 
KCI. 375 uM Na2HP04.7H20, 1 mM MgCl2, and 675 uM CaCl2. Incubate at 37 
degrees C for 45 min. 

Wash the cells with RPMI 1640 medium containing 10% FBS and then 
resuspend in 10 ml complete medium and incubate at 37 degrees C for 36 hr. 
10 The GAS-SEAP/U937 stable cells arc obtained by growing the cells in 400 

ug/nd G418. The G418-free medium is used for routine growth but every one to two 
months, the ceUs should be re-grown in 400 ug/ml G418 for couple of passages. 

These cells are tested by harvesting 1x10* cells (this is enough for ten 96-well 
plates assay) and wash with PBS. Suspend the cells in 200 ml above described 
15 growth medium, with a final density of 5x10' cells/ml. Plate 200 ul cells per well in 
the 96-well plate (or IxlO' cells/well). 

Add 50 ul of the supernatant prepared by the protocol described in Example 
1 1 . Incubate at 37 degrees C for 48 to 72 hr. As a positive control, 100 Unit/ml 
interferon gamma can be used which is known to activate U937 cells. Over 30 fold 
20 induction is typically observed in the positive control wells. SEAP assay the 
supernatant according to the protocol described in Example 17. 

Pxample 15; Hiph-Throughout Screening Assay Identifying Neuronal Activity, 
When cells undergo differentiation and proliferation, a group of genes are 
25 activated through many different signal transduction pathways. One of these genes, 
EGRl (early growth response gene 1), is induced in various tissues and cell types 
upon activation. The promoter of EGRl is responsible for such induction. Using the 
EGRl promoter linked to reporter molecules, activation of cells can be assessed. 

Particularly, the following protocol is used to assess neuronal activity in PC12 
30 cell lines. PC 12 cells (rat phenochromocytoma cells) are known to proliferate and/or 
differentiate by activation with a number of mitogens, such as TPA (tetradecanoyl 
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phorbol acetate), NGF (nerve growth factor), and EGF (epidermal growth factor). 
The EGRl gene expression is activated during this treatment. Thus, by stably 
transfecting PC12 cells with a construct containing an EGR promoter linked to SEAP 
reporter, activation of PC 12 cells can be assessed. 
5 The EGR/SEAP reporter construct can be assembled by the following 

protocol. The EGR-1 promoter sequence (-633 to +l)(Sakamoto K et al., Oncogene 
6:867-871 (1991)) can be PGR amplified from human genomic DNA using the 
following primers: 

5' GCGCTCGAGGGATGACAGCGATAGAACCCCGG -3* (SEQ ID NO:6) 
10 5' GCGAAGCTTCGCGACTCCCCGGATCCGCCTC-3' (SEQ ID NO:7) 

Using the GAS:SEAP/Neo vector produced in Example 12, EGRl amplified 
product can then be inserted into this vector. Linearize the GAS:SEAP/Neo vector 
usmg resuiction enzymes XhoI/HindHI, removing the GAS/S V40 stuffer. Restrict the 
EGRl amplified product with these same enzymes. Ligate die vector and the EGRl 
15 promoter. 

To prepare 96 well-plates for cell culture, two mis of a coating solution (1:30 
dilution of collagen type I (Upstate Biotech Inc. Cat#08-1 15) in 30% ethanol (filter 
sterilized)) is added per one 10 cm plate or 50 ml per well of the 96-well plate, and 
allowed to air dry for 2 hr. 

20 PC12 cells arc routinely grown in RPMM640 medium (Bio Whittaker) 

containing 10% horse serum (JRH BIOSCIENCES, Cat. # 12449-78P), 5% heat- 
inactivated fetal bovine serum (FBS) supplemented with 100 units/ml penicillin and 
100 ug/ml streptomycin on a precoated 10 cm tissue culture dish. One to four split is 
done every three to four days. Cells arc removed from the plates by scraping and 

25 rcsuspended with pipetting up and down for more than 15 times. 

Transfect the EGR/SEAP/Neo construct into PC 12 using the Lipofectamine 
protocol described in Example 1 1. EGR-SEAP/PC12 stable cells are obtained by 
growing the cells in 300 ug/ml G418. The G418-free medium is used for routine 
growth but every one to two months, the cells should be re-grown in 300 ug/ml G418 

30 for couple of passages. 
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To assay for neuronal activity, a 10 cm plate with cells around 70 to 80% 
confluent is screened by removing the old medium. Wash the cells once with PBS 
(Phosphate buffered saline). Then starve the cells in low serum medium (RPMI-1640 
containing 1% horse scrum and 0.5% FBS with antibiotics) overnight 

The next morning, remove the medium and wash the cells with PBS. Scrape 
off the cells from the plate, suspend the cells well in 2 ml low serum medium. Count 

the cell number and add more low serum medium to reach final ceil density as 5x10^ 
cells/ml. 

Add 200 ul of the cell suspension to each well of 96-well plate (equivalent to 
1x1 05 cells/well). Add 50 ul supernatant produced by Example 1 1, 37^C for 48 to 72 
hr. As a positive control, a growth factor known to activate PC 12 cells through EGR 
can be used, such as 50 ng/ul of Neuronal Growth Factor (NGF). Over fifty-fold 
induction of SEAP is typically seen in the positive control wells. SEAP assay the 
supernatant according to Example 17. 

Example 16: High-Throughput ScrPP nin^ Assay fnr T-cell Agtivity 

NF-KB (Nuclear Factor KB) is a transcription factor activated by a wide 
variety of agents including the inflammatoiy cytokines IL-1 and TNF, CD30 and 
CD40, lymphotoxin-alpha and lymphotoxin-beta, by exposure to LPS or thrombin, 
and by expression of certain viral gene products. As a transcription factor, NF-KB 
regulates the expression of genes involved in immune cell activation, control of 
apoptosis (NF- KB appears to shield cells from apoptosis). B and T-cell development, 
anti-viral and antimicrobial responses, and multiple stress responses. 

In non-stimulated conditions, NF- KB is retained in the cytoplasm with I-KB 
(Inhibitor KB). However, upon stimulation. I- KB is phosphorylated and degraded, 
causing NF- KB to shuttle to the nucleus, thereby activating transcription of target 
genes. Target genes activated by NF- KB include IL-2. lL-6. GM-CSF, ICAM-1 and 
class 1 MHC. 

Due to its central role and ability to respond to a range of stimuli, reporter 
consuucts utilizing the NF-KB promoter element are used to screen the supematants 
produced in Example 1 1. Activators or inhibitors of NF-KB would be useful in 
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treating diseases. For example, inhibitors of NF-KB could be used to treat those 
diseases related to the acute or chronic activation of NF-KB, such as rheumatoid 
arthritis. 

To construct a vector containing die NF-KB promoter clement, a PGR based 
strategy is employed. The upstream primer contains four tandem copies of the NF- 
KB binding site (GGGGACTTTCCC) (SEQ ID NO:8), 18 bp of sequence 
complementary to the 5* end of the SV40 early promoter sequence, and is flanked 
with an Xhol site: 

S^GCGGCCTCGAGGGGACTTTCCCGGGGACTTrCCGGGGACTTTC^ 
nTCCATCCTGCCATCTCAATTAG:3' (SEQIDNO:9) 

The downstream primer is complementary to the 3' end of the SV40 promoter 
and is flanked with a Hind HI site: 

S^GCGGCAAGCrmTGCAAAGCCTAGGCiS* (SEQ ID N0:4) 

PGR amplification is perfonned using the SV40 promoter template present in 
the pB-gal:promoter plasmid obtained from Clontech. The resulting PGR fragment is 
digested with Xhol and Hind III and subcloned into BLSK2-. (Stratagene) 
Sequencing with the T7 and T3 primers confirms the insert contains the following 
sequence: 



5 ' :CTCGAGGGGACTTTCCCGGGGACTTTCCGGGGACTTTCCGGG^^ 

GTCAGCAACCATAGTCCCGCCCCTAACTCCGCCCATCCCGCCCCTAACTCCGCCCAGTTC 
TCCGCCCCATGGCTGACTAATTTTTTTT 

CCAGAAGTAGl^GGAaXnrrTTTTGGAGGCCTAGGCa^^ (SEQ ID 

NO:10) 

Next, replace the S V40 minimal promoter element present in the pSEAP2- 
promoter plasmid (Glontech) with this NF-KB/S V40 fragment using Xhol and 
Hindm. However, this vector does not contain a neomycin resistance gene, and 
therefore, is not preferred for manmialian expression systems. 

In order to generate stable mammalian cell lines, the NF-KB/S V40/SEAP 
cassette is removed from the above NF-KB/SEAP vector using restriction enzymes 
Sail and NotI, and inserted into a vector containuig neomycin resistance. Particularly, 
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the NF-KB/SV40/SEAP cassette was inserted into pGFP-l (Clontech), replacing the 
GFP gene, after restricting pGFP-1 with Sail and Nod. 

Once NF-KB/S V40/SEAP/Neo vector is created, stable Jurkat T-cells arc 
created and maintained according to the protocol described in Example 13. Similarly, 
5 the method for assaying supematants with these stable Jurkat ThtcUs is also described 
in Example 13. As a positive control, exogenous TNF alpha (0.1,1, 10 ng) is added to 
wells H9. HIO, and HI 1, with a 5-10 fold activation typically observed. 

Example 17! Assav for SFAP Activity 
10 As a reporter molecule for the assays described in Examples 13-16, SEAP 

activity is assayed using the Tropix Phospho-light Kit (Cat. BP-400) according to the 

foUowmg general procedure. The Tropix Phospho-light Kit supplies the Dilution, 

Assay, and Reaction Buffers used below. 

Prime a dispenser with the 2.5x Dilution Buffer and dispense 1 5 ul of 2.5x 
15 dilution buffer into Optiplates containing 35 ul of a supernatant. Seal the plates with 

a plastic sealer and incubate at 65 degree C for 30 min. Separate the Optiplates to 

avoid uneven heating. 

Cool the samples to room temperature for 15 mmutes. Empty the dispenser 

and prime with the Assay Buffer. Add 50 ml Assay Buffer and incubate at room 
20 temperature 5 min. Empty the dispenser and prime with the Reaction Buffer (see the 

table below). Add 50 ul Reaction Buffer and incubate at room temperature for 20 

minutes. Since the intensity of the chemiluminescent signal is time dependent, and it 

takes about 10 minutes to read 5 plates on luminometer, one should treat 5 plates at 

each time and start the second set 10 minutes later. 
25 Read the relative light unit in the luminometer. Set H 1 2 as blank, and print 

the results. An increase in chemiluminescence indicates reporter activity. 

Reaction Buffer Formulation: 



# of plates Rxn buffer diluent (ml) CSPD (ml) 

10 60 3 

11 65 3.25 

12 70 3.5 

13 75 3.75 
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Expipplg mi H i ph-Throiigbput Scrf^ening Assay Identif ying ChanPi^ in .^gmpfl 
Molecule Concentration and MemhranP PermeahiHty 

Binding of a iigand to a receptor is known to alter intracellular levels of small 

5 molecules, such as calcium, potassium, sodium, and pH, as well as alter membrane 
potential. These alterations can be measured in an assay to identify supematants 
which bind to receptors of a particular cell. Although the following protocol 
describes an assay for calcium, this protocol can easily be modified to detect changes 
in potassium, sodium, pH, membrane potential, or any other small molecule which is 

1 0 detectable by a fluorescent probe. 
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The following assay uses Fluorometric Imaging Plate Reader ("FLIPR") to 
measure changes in fluorescent molecules (Molecular Probes) that bind small 
molecules. Clearly, any fluorescent molecule detecting a small molecule can be used 
instead of the calcium fluorescent molecule, fluo-4 (Molecular Probes, Inc.; catalog 
5 no. F-14202), used here. 

For adherent cells, seed the cells at 10,000 -20,000 cells/well in a Co-star 
black 96-well plate with clear bottom. The plate is incubated in a CO, incubator for 
20 hours. The adherent cells are washed two times in Biotek washer with 200 ul of 
HBSS (Hank's Balanced Salt Solution) leaving 100 ul of buffer after the final wash. 
10 A. stock solution of 1 mg/ml fluo-4 is made in 10% pluronic acid DMSO. To 

load the cells with fluo-4 , 50 ul of 12 ug/ml fluo-4 is added to each well. The plate 
is incubated at 37 degrees C in a COj incubator for 60 min. The plate is washed four 
times in the Biotek washer with HBSS leaving 100 ul of buffer. 

For non-adherent cells, the cells are spun down from culture media. Cells are 
15 re-suspended to 2-5x10^ cells/ml with HBSS in a 50-ml conical tube. 4 ul of 1 mg/ml 
fluo-4 solution in 10% pluronic acid DMSO is added to each ml of cell suspension. 
The tube is then placed in a 37 degrees C water bath for 30-60 min. The cells are 
washed twice with HBSS, resuspended to 1x10* cells/ml, and dispensed into a 
microplate, 100 ul/well. The plate is centrifiiged at 1000 rpm for 5 min. The plate is 
20 then washed once in Denley CellWash with 200 ul, followed by an aspiration step to 
100 ul final volume. 

For a non-cell based assay, each well contains a fluorescent molecule, such as 
fluo-4 . The supernatant is added to the well, and a change in fluorescence is 
detected. 

25 To measure the fluorescence of intracellular calcium, the FLIPR is set for the 

following parameters: (1) System gain is 300-800 mW; (2) Exposure time is 0.4 
second; (3) Camera F/stop is F/2; (4) Excitation is 488 nm; (5) Emission is 530 nm; 
and (6) Sample addition is 50 ul. Increased emission at 530 nm indicates an 
extracellular signaling event which has resulted in an increase in the intracellular 

30 Ca++ concentration. 
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Emmph I9l H i gh-Thronphput Screening Assay THpn^jfYipg Tvr»sinP Ki«u^ 

Activiity 

The Protein Tyrosine Kinases (PTK) represent a diverse group of 
transmembrane and cytoplasmic kinases. Within the Receptor Protein Tyrosine 
Kinase RPTK) group are receptors for a range of mitogenic and metabolic growth 
factors including the PDGF, FGF, EOF. NGF, HGF and Insulin receptor subfamilies. 
In addition there are a large famUy of RPTKs for which the corresponding Hgand is 
unknown. Ligands for RPTKs include mainly secreted small proteins, but also 
membrane-bound and extracellular matrix proteins. 

Activation of RPTK by ligands involves ligand-mediated receptor 
dimerization, resulting in transphosphoiylation of the leceptor subunits and activation 
of the cytoplasmic tyrosine kinases. The cytoplasmic tyrosine kinases include 
leceptor associated tyrosine kinases of the src-family (e.g., src, yes, Ick. lyn, lyn) and 
non-receptor linked and cytosolic protein tyrosine kinases, such as the Jak family, 
members of which mediate signal transduction triggered by the cytokine superfamily 
of receptors (e.g., the Interleukins, Interferons, GM-CSF, and Leptin). 

Because of the wide range of known factors capable of stimulating tyrosine 
kinase activity, Uie identification of novel human secreted proteins capable of 
activating tyrosine kinase signal transduction patiiways are of interest. Therefore, the 
following protocol is designed to identify Uiose novel human secreted proteins 
capable of activating the tyrosine kinase signal transduction pathways. 

Seed taiget cells (e.g., primary keratinocytes) at a density of approximately 
25.000 cells per weU in a 96 well Loprodyne Silent Screen Plates purchased from 
Nalge Nunc (Naperville, IL). The plates are sterilized with two 30 minute rinses with 
100% eUianol, rinsed wiUi water and dried overnight. Some plates are coated for 2 hr 
with 100 ml of cell culture grade type I collagen (50 mg/ml), gelatin (2%) or 
polylysine (50 mg/ml), all of which can be purchased from Sigma Chemicals (St. 
Louis, MO) or 10% Matrigel purchased from Becton Dickin.son (Bedford,MA), or 
calf serum, rinsed with PBS and stored at 4 degree C. Cell growtii on these plates is 
assayed by seeding 5,000 ceUs/well in growth medium and indirect quantitation of 
cell number tiu-ough use of alamarBlue as described by tiie manufacturer Alamar 
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Biosciences, Inc. (Sacramento, CA) after 48 hr. Falcon plate covers #307 1 from 
Becton Dickinson (Bedford,MA) are used to cover the Loprodyne Silent Screen 
Plates. Falcon Microtest ffl cell culttire plates can also be used in some proUferation 
experiments. 

To prepare extracts, A431 cells are seeded onto the nylon membranes of 
Lopiodyne plates (20.000/200ml/weU) and cultured overnight in complete medium. 
Cells are quiesced by incubation in serum-free basal medium for 24 hr. After 5-20 
minutes treatment with EOF (60ng/ml) or 50 ul of the supernatant produced in 
Example 11, the medium was removed and 100 ml of extraction buffer ((20 mM 
HEPES pH 7.5, 0.15 M NaQ. 1% Triton X-100. 0.1% SDS, 2 mM Na3V04, 2 mM 
Na4P207 and a cocktail of protease inhibitors (# 1836170) obtained from 
Boeheringer Mannheim qndianapolis, IN) is added to each well and the plate is 
shaken on a rotating shaker for 5 minutes at 4 degrees C. The plate is then placed in a 
vacuum transfer manifold and the extract filtered through the 0.45 mm membrane 
bottoms of each well using house vacuum. Extracts are collected in a 96-well 
catch/assay plate in the bottom of the vacuum manifold and immediately placed on 
ice. To obtain extracts clarified by centrifugation, the content of each well, after 
detergent solubilization for 5 minutes, is removed and centrifuged for 15 minutes at 4 
degrees C at 16,000 x g. 

Test the filtered extracts for levels of tyrosine kinase activity. Although many 
methods of detecting tyrosine kinase activity are known, one method is described 
here. 

Generally, the tyrosine kinase activity of a supernatant is evaluated by 
determining its ability to phosphorylatQ a tyrosine residue on a specific substrate (a 
biotinylated peptide). Biotinylated peptides that can be used for this purpose include 
PSKl (corresponding to amino acids 6-20 of the cell division kinase cdc2-p34) and 
PSK2 (corresponding to amino acids 1-17 of gastrin). Both peptides are substrates for 
a range of tyrosine kinases and are available from Boehringer Mannheim. 

The tyrosine kinase reaction is set up by adding the following components in 
order. Firet, add lOul of 5uM Biotinylated Peptide, then lOul ATP/Mg2+ (5mM 
ATP/50mM Mga2), then lOul of 5x Assay Buffer (40mM imidazole hydrochloride. 
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pH7.3, 40 mM beta-glycerophosphate, ImM EGTA, lOOmM Mga2, 5 mM MnCl2 
0.5 mg/ml BSA). then 5ul of Sodium Vanadate(linM). and then 5ul of water. Mix the 
components gently and preincubate the reaction mix at 30 degrees C for 2 min. Initial 
the reaction by adding lOul of the control enzyme or the filtered supernatant 

The tyrosine kinase assay reaction is then terminated by adding 10 ul of 
120mm EDTA and place die reactions on ice. 

Tyrosine kinase activity is determined by transferring 50 ul aliquot of reaction 
mixture to a microtiter plate (MTP) module and incubating at 37 degrees C for 20 
min. This allows the streptavadin coated 96 well plate to associate with the 
biotinylated peptide. Wash the MTP module with 300ul/well of PBS four times. 
Next add 75 ul of anti-phospolyrosine antibody conjugated to horse radish 
peroxidase(anti-P-Tyr-POD(0.5u/ml)) to each well and incubate at 37 degrees C for 
one hour. Wash the well as above. 

Next add lOOul of peroxidase substrate solution (Boehringer Mannheim) and 
incubate at room temperature for at least 5 mins (up to 30 min). Measure the 
absorbance of the sample at 405 nm by using ELIS A reader. The level of bound 
peroxidase acUvity is quantitated using an ELISA reader and reflects the level of 
tyrosine kinase activity. 

Example 20; High-ThronPhnut Spr«^iiing Assay IdPntify j ng Phftsphnrybtinn 

Afitixilx 

As a potential alternative and/or compliment to the assay of protein tyrosine 
kinase activity described in Example 19, an assay which detects activation 
(phosphorylation) of major intracellular signal transduction intermediates can also be 
used. For example, as described below one particular assay can detect tyrosine 
phosphorylation of the Erk-1 and Erk-2 kinases. However, phosphorylation of otiier 
molecules, such as Raf, JNK, p38 MAP, Map kinase kinase (MEK), MEK kinase, 
Src, Muscle specific kinase (MuSK). IRAK, Tec, and Janus, as well as any other 
phosphoserine, phosphotyrosine, or phosphothreonine molecule, can be detected by 
substituting diese molecules for Erk-1 or Erk-2 in the following assay. 
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Specifically, assay plates arc made by coating the wells of a 96-well ELISA 
plate with O.lml of protein G (lug/ml) for 2 hr at room temp, (RT). The plates are 
then rinsed with PBS and blocked with 3% BSA/PBS for 1 hr at RT. The protein G 
plates are then treated with 2 commercial monoclonal antibodies (lOOng/well) against 
5 Erk- 1 and Erk-2 ( 1 hr at RT) (Santa Cruz Biotechnology). (To detect other molecules, 
this step can easily be modified by substituting a monoclonal antibody detecting any 
of the above described molecules.) After 3-5 rinses with PBS, the plates are stored at 
4 degrees C until use. 

A431 cells are seeded at aO.CXXVweU in a 96-well Loprodyne filteiplate and 
10 cultured overnight m growth medium. The cells are then starved for 48 hr in basal 
medium (DMEM) and then treated with EGF (6ngAvell) or 50 ul of the supematants 
obtained in Example 1 1 for 5-20 minutes. The cells are then solubilized and extracts 
filtered directly into the assay plate. 

After incubation with the extract for 1 hr at RT. the wells are again rinsed. As 
15 a positive control, a commercial preparation of MAP kinase ( lOng/well) is used in 
place of A431 extract. Plates are then treated with a commercial polyclonal (rabbit) 
antibody (lug/ml) which specifically recognizes the phosphorylated epitope of the 
Erk-l and Erk-2 kinases (1 hr at RT). This antibody is biotinylated by standard 
procedures. The bound polyclonal antibody is then quantitated by successive 
20 incubations with Europium-streptavidin and Europium fiuorescence enhancing 

reagent in the WaUac DELFIA instrument (time-resolved fluorescence). An increased 
fluorescent signal over background indicates a phosphorylation. 

Example 21; Method of Determining Alteratinn^ in a Ceng rnrresnondiiig to « 
25 PolvnnctentMA 

RNA isolated fix)m entire families or individual patients presenting with a 
phenotype of interest (such as a disease) is be isolated. cDNA is then generated from 
these RNA samples using protocols known in the art. (See, Sambrook.) The cDNA 
is then used as a template for PGR, employing primers surrounding regions of interest 
30 in SEQ ID NO:X. Suggested PGR conditions consist of 35 cycles at 95 degrees G for 
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30 seconds; 60-120 seconds at 52-58 degrees C; and 60-120 seconds at 70 degrees C. 
using buffer solutions described in Sidransky et al.. Science 252:706 (1991). 

PGR products are then sequenced using primers labeled at their 5* end with T4 
polynucleotide kinase, employing SequiTherm Polymerase. (Epicentre 
Technologies). The intron-exon borders of selected exons is also determined and 
genomic PGR products analyzed to confirm the results. PGR products harboring 
suspected mutations is then cloned and sequenced to validate the results of the direct 
sequencing. 

PGR products is cloned into T-tailed vectors as described in Holton et al.. 
Nucleic Acids Research, 19:1 156 (1991) and sequenced with T7 polymerase (United 
States Biochemical). Affected individuals are identified by mutations not present in 
unaffected individuals. 

Genomic rearrangements are also observed as a method of determining 
alterations in a gene corresponding to a polynucleoUde. Genomic clones isolated 
according to Example 2 are nick-translated with digoxigenindeoxy-uridine 5'- 
triphosphate (Boehringer Manheim), and HSH performed as described in Johnson et 
al.. Methods Cell Biol. 35:73-99 (1991). Hybridization with the labeled probe is 
carried out using a vast excess of human cot-1 DNA for specific hybridization to the 
corresponding genomic locus. 

Ghromosomes arc counterstained with 4.6-diamino-2-phenylido]e and 
propidium iodide, producing a combination of G- and R-bands. Aligned images for 
precise maiq)ing are obtained using a triple-band filter set (Gbroma Technology, 
Brattleboro, VT) in combination with a cooled charge-coupled device camera 
(Photometries, Tucson. AZ) and variable excitation wavelength filters. (Johnson et 
al.. Genet. Anal. Tech. Appl.. 8:75 (1991).) Image collection, analysis and 
chromosomal fractional length measurements are performed using the ISee Graphical 
Program System. (Inovision Goiporation. Durham. NC.) Chromosome alterations of 
the genomic region hybridized by the probe are identified as insertions, deletions, and 
translocations. These alterations arc used as a diagnostic marker for an associated 
disease. 
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Example 22; Method of Detecting Abnormal T ^yels of a PolvpeDtidg in a 

BiQllQgiral Sainfipl^ 

A polypeptide of the present invention can be detected in a biological sample, 
and if an increased or decreased level of the polypeptide is detected, this polypeptide 
5 is a marker for a particular phenotype. Methods of detection are numerous, and thus, 
it is understood that one skilled in the art can modify the following assay to fit their 
particular needs. 

For example, antibody-sandwich ELISAs are used to detect polypeptides in a 
sample, preferably a biological sample. Wells of a microliter plate are coated with 
10 specific antibodies, at a final concentration of 0.2 to 1 0 ug/ml. The antibodies arc 
either monoclonal or polyclonal and are produced by the method described in 
Example 10. The wells are blocked so that non-specific binding of the polypeptide to 
the well is reduced. 

The coated wells are then incubated for > 2 hours at RT with a sample 
15 containing the polypeptide. Preferably, serial dilutions of the sample should be used 
to validate results. The plates are then washed three times with deionized or distilled 
water to remove unbounded polypeptide. 

Next, 50 ul of specific antibody-alkaline phosphatase conjugate, at a 
concentration of 25-400 ng, is added and incubated for 2 hours at room temperature. 
20 The plates are again washed three times with deionized or distilled water to remove 
unbounded conjugate. 

Add 75 ul of 4-methylumbellifeiyl phosphate (MUP) or p-nitrophenyl 
phosphate (NPP) substrate solution to each well and incubate 1 hour at room 
temperature. Measure the reaction by a microtiter plate reader. Prepare a standaid 
25 curve, using serial dilutions of a control sample, and plot polypeptide concentration 
on the X-axis (log scale) and fluorescence or absorbance of the Y-axis (linear scale). 
Interpolate the concentration of the polypeptide in the sample using the standard 
curve. 



wo 00/58468 



248 



PCT/USOO/07526 



Example 23: Formularinn 

The invention also provides methods of treatment and/or prevention diseases, 
disorders, and/or conditions (such as, for example, any one or more of the diseases or 
disorders disclosed herein) by administration to a subject of an effective amount of a 
Therapeutic. By therapeutic is meant a polynucleotides or polypeptides of the 
invention (including fragments and variants), agonists or antagonists thereof, and/or 
antibodies thereto, in combmation with a pharmaceutically acceptable carrier type 
(e.g., a st^e carrier). 

The Therapeutic will be formulated and dosed in a fashion consistent with 
good medical practice, taking into account die clinical condition of Uie individual 
patient (especially the side effects of treatment with Uie Therapeutic alone), the site of 
delivery, the method of administration, the scheduling of administration, and other 
factors known to practitioners. The "effective amount" for purposes herein is tiius 
determined by such considerations. 

As a general proposition, the total pharmaceutically effective amount of tiie 
Therapeutic administered parenterally per dose will be in the range of about 
lug/kg/day to 10 mg/kg/day of patient body weight, although, as noted above, this 
will be subject to Uierapeutic discretion. More preferably, this dose is at least 0.01 
mg/kg/day, and most preferably for humans between about 0.01 and 1 mg/kg/day for 
the hormone. If given continuously, the Therapeutic is typically aiministercd at a 
dose rate of about 1 ug/kg/hour to about 50 ug/kg/hour, eiUier by 1-4 injections per 
day or by continuous subcutaneous infusions, for example, using a mini-pump. An 
intravenous bag solution may also be employed. The lengtii of treatment needed to 
observe changes and the interval following treatment for responses to occur appears 
to vary depending on the desired effect. 

Therapeutics can be are administered orally, rectally, parenterally, 
intracistemally, intravaginally, intraperitoneally. topically (as by powders, ointments, 
gels, drops or transdermal patch), bucally, or as an oral or nasal spray. 
"Pharmaceutically acceptable carrier" refers to a non-toxic solid, semisolid or liquid 
filler, diluent, encapsulating material or formulation auxiliary of any. The term 
"parenteral" as used herem refers to modes of administration which include 
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intravenous, intramuscular, intraperitoneal, intrastemal, subcutaneous and 
intraarticular injection and infusion. 

Therapeutics of the invention are also suitably administered by sustained- 
release systems. Suitable examples of sustained-release Therapeutics arc 
administered orally, rectally, parenterally, intracistemally, intiavaginally, 
intraperitoneally, topically (as by powders, ointments, gels, drops or tiansdeimal 
patch), bucally, or as an oral or nasal spray. "Pharmaceutically acceptable canio-" 
refers to a non-toxic solid, semisolid or liquid filler, dUuent, encapsulating material or 
formulation auxiliary of any type. The term "parenteral" as used herein refers to 
modes of administration which include intravenous, intramuscular, intraperitoneal, 
intrastemal, subcutaneous and intraarticular injection and infusion. 

Therapeutics of the invention are also suitably administered by sustained- 
release systems. Suitable examples of sustained-release Therapeutics include suitable 
polymeric materials (such as, for example, semi-permeable polymer matrices in the 
form of shaped articles, e.g., films, or mirocapsules), suitable hydrophobic materials 
(for example as an emulsion in an acceptable oil) or ion exchange resins, and 
sparingly soluble derivatives (such as, for example, a sparingly soluble salt). 

Sustained-release matrices include polylactides (U.S. Pat. No. 3,773,919, EP 
58,481), copolymers of L-glutamic acid and gamma-ethyl-L-glutamate (Sidman et al., 
Biopolymers 22:547-556 (1983)), poly (2- hydroxyethyl methaciylate) (Langer et al.. 
J. Biomed. Mater. Res. 15:167-277 (1981). and Langer, Chem. Tech. 12:98-105 
(1982)), ethylene vinyl acetate (Langer et al.. Id.) or poly-D- (-)-3-hydroxybutyric 
acid (EP 133,988). 

Sustained-release Therapeutics also include liposomally entrapped 
Therapeutics of the invention (see generally, Langer, Science 249:1527-1533 (1990); 
Treat et al., in Uposomes in the Therapy of Infectious Disease and Cancer, Lopez- 
Berestein and Fidler (eds.), Liss, New York, pp. 317 -327 and 353-365 (1989)). 
Liposomes containing the Therapeutic are prepared by methods known per se: DE 
3,218,121; Epstein et al., Proc. Nati. Acad. Sci. (USA) 82:3688-3692 (1985); Hwang 
et al., Proc. Nati. Acad. Sci.(USA) 77:4030-4034 (1980); EP 52,322; EP 36,676; EP 
88,046; EP 143.949; EP 142.641; Japanese PaL Appl. 83-1 18008; U.S. Pat. Nos. 
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4,485,045 and 4,544,545; and EP 102,324. Ordinarily, the Uposomes are of the small 
(about 200-800 Angstroms) unilamellar type in which the lipid content is greater than 
about 30 mol. percent cholesterol, the selected proportion being adjusted for the 
optima] Therapeutic. 

In yet an additional embodiment, the Therapeutics of the invention are 
delivered by way of a pump (see Langer. supra; Sefton. CRC Crit. Ref. Biomed. Eng. 
14:201 (1987); Buchwald et al., Surgery 88:507 (1980); Saudek et al., N. Engl. J. 
Med. 321:574 (1989)). 

Other controlled release systems arc discussed in the review by Langer 
{Science 249:1527-1533 (1990)). 

For parenteral administration, in one embodiment, the Therapeutic is 
formulated generally by mixing it at the desired degree of purity, in a unit dosage 
injectable form (solution, suspension, or emulsion), with a pharmaceutically 
acceptable carrier, i.e., one that is non-toxic to recipients at the dosages and 
concentrations employed and is compatible with other ingredients of the formulation. 
For example, the formulation preferably does not include oxidizing agents and other 
compounds that are known to be deleterious to the Therapeutic, 

Generally, the formulations are prepared by contactuig the Therapeutic 
uniformly and intimately wiUi liquid carriers or finely divided solid carriers or both. 
Then, if necessaiy, tiie product is shaped into the desired formulation. Preferably the 
carrier is a parenteral carrier, more preferably a solution diat is isotonic witii tiie blood 
of die recipient. Examples of such carrier vehicles include water, saline. Ringer's 
solution, and dextrose solution. Non-aqueous vehicles such as fixed oils and etiiyl 
oleate are also useful herein, as well as liposon^s. 

The carrier suitably contains minor amounts of additives such as substances 
that enhance isotonicity and chemical stability. Such materials are non-toxic to 
recipients at the dosages and concentrations employed, and include buffers such as 
phosphate, citrate, succinate, acetic acid, and other organic acids or tiieir salts; 
antioxidants such as ascorbic acid; low molecular weight (less than about ten 
residues) polypeptides, e.g., polyarginine or tripeptides; proteins, such as serum 
albumin, gelatin, or inmiunoglobulins; hydrophilic polymers such as 
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polyvinylpyrrolidone; amino acids, such as glycine, glutamic acid, aspartic acid, or 
arginine; monosaccharides, disaccharides, and other carbohydrates including cellulose 
or its derivatives, glucose, manose, or dextrins; chelating agents such as EDTA; sugar 
alcohols such as mannitol or sorbitol; counterions such as sodium; and/or nonionic 
surfactants such as polysorbates, poloxamers, or PEG. 

The Therapeutic is typically formulated in such vehicles at a concentration of 
about 0. i mg/ml to 100 mg/ml, preferably I-IO mg/ml, at a pH of about 3 to 8. It wiU 
be understood that the use of certain of the foregoing excipients, carriers, or 
stabilizers will result in the formation of polypeptide salts. 

Any pharmaceutical used for therapeutic administration can be sterile. 
Sterility is readily accomplished by filtration through sterile filtration membranes 
(e.g., 0.2 micron membranes). Therapeutics generally are placed into a container 
having a sterile access port, for example, an intravenous solution bag or vial having a 
stopper pierceable by a hypodermic injection needle. 

Therapeutics ordinarily will be stored in unit or multi-dose containers, for 
example, sealed ampoules or vials, as an aqueous solution or as a lyophilized 
formulation for reconstimtion. As an example of a lyophilized formulation, lO-ml 
vials are filled with 5 ml of sterile-filtered 1% (w/v) aqueous Therapeutic solution, 
and the resulting mixture is lyophilized. The infiision solution is prepared by 
reconstituting the lyophilized Therapeutic using bacteriostatic Water-for-Injection. 

The invention also provides a pharmaceutical pack or kit comprising one or 
more containers filled with one or more of the ingredients of the Therapeutics of the 
invention. Associated with such container(s) can be a notice in the form prescribed by 
a governmental agency regulating the manufacture, use or sale of pharmaceuticals or 
biological products, which notice reflects approval by the agency of manufacture, use 
or sale for human adminisuration. In addition, the Therapeutics may be employed in 
conjunction with other therapeutic compounds. 

The Therapeutics of the invention may be administered alone or in 
combination with adjuvants. Adjuvants that may be administered with the 
Therapeutics of die invention include, but are not limited to, alum, alum plus 
deoxycholate (ImmunoAg). MTP-PE (Biocine Corp.), QS21 (Genentech, Inc.), BCG, 
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and MPL. In a specific embodiment. Therapeutics of the invention are administered 
in combination with alum. In another specific embodiment. Therapeutics of tiie 
invention are administered in combination with QS-21. Further adjuvants that may be 
administered with die Therapeutics of the invention include, but are not limited to, 
5 Monophosphoryl lipid immunomodulator, AdjuVax 100a, QS-21, QS-18, CRL1005. 
Aluminum salts, MF-59, and Virosomal adjuvant technology. Vaccines that may be 
administered with the Therapeutics of the invention include, but are not limited to, 
vaccines directed toward protection against MMR (measles, mumps, rubella), polio, 
varicella, tetanus/diptheria, hepatitis A, hepatitis B, haemophilus influenzae B, 

10 whooping cough, pneumonia, influenza, Lyme's Disease, rotavirus, cholera, yellow 
fever, Japanese encephalitis, poliomyelitis, rabies, typhoid fever, and pertussis. 
Combinations may be administered either concomitantly, e.g., as an admixture, 
separately but simultaneously or concurrentiy; or sequentially. This includes 
presentations in which the combined agents are administered together as a therapeutic 

15 mixture, and also procedures in which the combined agents are administered 

separately but simultaneously, e.g., as through separate intravenous lines into the 
same individual. AdminisU-ation "in combination" further includes the separate 
administration of one of the compounds or agents given first, followed by the second. 
The Therapeutics of the invention may be administered alone or in 

20 combination with other therapeutic agents. Therapeutic agents that may be 

administered in combination with the Therapeutics of the invention, include but not 
Umited to, other members of the TNF family, chemotherapeutic agents, antibiotics, 
steroidal and non-steroidal anti-inflammatories, conventional inununotherapeutic 
agents, cytokines and/or growth factors. Combinations may be administered either 

25 concomitantly, e.g., as an admixture, separately but simultaneously or concurrently; 
or sequentially. This includes presentations in which the combined agents are 
administered together as a therapeutic mixture, and also procedures in which the 
combined agents are administered separately but simultaneously, e.g., as through 
separate intravenous lines into the same individual. Administration "in combination" 

30 further includes the separate administration of one of the compounds or agents given 
first, followed by the second. 
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In one embodiment, the Therapeutics of the invention are administered in 
combination with members of the TNF family. TNF, TNF-related or TNF-like 
molecules that may be administered with the Therapeutics of the invention include, 
but are not limited to, soluble forms of TNF-alpha, lymphotoxin-alpha (LT-alpha, 
5 also known as TNF-beta), LT-beta (found in complex heterotrimer LT-alpha2-beta), 
OPGL. FasL, CD27L, CD30L, CD40L, 4-lBBL, DcR3, OX40L, TNF-gamma 
antematiooal Publication No. WO 96/14328), AIM-I (International Publication No. 
WO 97/33899), endokine-alpha (International Publication No. WO 98/07880). TR6 
(International Publication No. WO 98/30694), OPG, and neutrokine-alpha 

10 (International Publication No. WO 98/18921, OX40, and nerve growtij factor (NGF), 
and soluble forms of Fas. CD30, CD27, CD40 and 4-IBB, TR2 antemational 
Publication No. WO 96/34095). DR3 (International Publication No. WO 97/33904). 
DR4 (International PubUcation No. WO 98/32856). TR5 (International Publication 
No. WO 98/30693). TR6 (International Publication No. WO 98/30694). TR7 

15 (International Publication No. WO 98/4 1 629), TRANK, TR9 (International 

Publication No. WO 98/56892).TR10 (International Publication No. WO 98/54202). 
312C2 (International Publication No. WO 98/06842). and TR12. and soluble forms 
CD154, CD70, and CD153. 

In certain embodiments. Therapeutics of tiie invention are administered in 

20 combination witii antiretroviral agents, nucleoside reverse transcriptase inhibitors, 
non-nucleoside reverse transcriptase inhibitors, and/or protease inhibitors. 
Nucleoside reverse transcriptase inhibitors that may be administered in combination 
wiUi Uie Therapeutics of the invention, include, but are not limited to. RETROVIR™ 
(zidovudine/AZT), VIDEX™ (didanosine/ddl). HIVID™ (zalcitabine/ddC), ZERIT™ 

25 (stavudine/d4T), EPIVIR™ 0aniivuduie/3TC), and COMBIVIR™ 

(zidovudine/lamivudine). Non-nucleoside reverse transcriptase inhibitors that may 
be administered in combination wiUi the Therapeutics of the invention, include, but 
are not limited to, VIRAMUNF" (nevirapine), RESCRIPTOR™ (delavirdine). and 
SUSTIVA™ (efavirenz). Protease inhibitors that may be administered in 

30 combination witii the Therapeutics of the invention, include, but are not limited to. 
CRIXTVAN™ (indinavir), NORVIR™ (ritonavir), INVIRASE™ (saquinavir), and 
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VIRACEFP" (nelfinavir). In a specific embodiment, antiretroviral agents, 
nucleosi^ reverse transcriptase inhibitors, non-nucleoside reverse transcriptase 
inhibitors, and/or protease inhibitors may be used in any combination with 
Therapeutics of the mvention to treat AIDS and/or to prevent or treat HIV infection. 
5 In other embodiments. Therapeutics of the invention may be administered in 

combination with anU-opportunistic infection agents. Anti-opportunistic agents Uiat 
may be administered in combination witii the Therapeutics of tfxe invention, include, 
but are not limited to, TRIMETHOPRIM-SULFAMETHOXAZOLEtm, 
DAPSONE™, PENTAMIDINE™, ATOVAQUONE™, ISONIAZID™, 

10 Rn'AMPIN™,PYRAZINAMroE™,ErHAMBUTOL™, RIFABUTIN™, 
clarithromycin™. AZITHROMYCIN™. GANCICLOVIR™. 
FOSCARNET™. QDOFOVIR™. FLUCONAZOLE™. ITRACONAZOLE™. 
KETOCONAZOLE™. ACYCLOVIR™. FAMCICOLVIR™. PYRIMETHAMINE^*', 
LEUCOVORINTM, NEUPOGEN™ (filgrastim/G-CSF), and LEUKINE™ 

15 (sargramostim/GM-CSF). In a specific embodiment. Therapeutics of the invention 
are used in any combination with TRIMETHOPRIM-SULFAMETHOXAZOLE™. 
DAPSONE™, PENTAMIDINE^", and/or ATOVAQUONE™ to piophylactically 
treat or prevent an opportunistic Pneumocystis carinii pneumonia infection. In 
anotiier specific embodiment. Therapeutics of the invention are used in any 

20 combination witii ISONIAZID™, RIFAMPIN™, PYRAZINAMIDF", and/or 
ETHAMBUTOL™ to prophylactically treat or prevent an opportunistic 
Myc<^cterium avium complex infection. In anotiier specific embodiment. 
Therapeutics of tfie invention are used in any combination with RIFABUTIN™, 
CLARITHROMYCIN™, and/or AZITHROMYCIN™ to prophylactically treat or 

25 prevent an opportunistic Mycobacterium tuberculosis infection. In another specific 
embodiment. Therapeutics of the invention are used in any combination wiUi 
GANQCLOVIR™. FOSCARNET™. and/or CIDOFOVIR™ to prophylactically treat 
or prevent an opportunistic cytomegalovirus infection. In another specific 
embodiment, Ther^utics of the invention are used in any combination witii 

30 FLUCONAZOLE™, rTRACONAZOLE™. and/or KETOCONAZOLE™ to 
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prophylactically treat or prevent an opportunistic fungal infection. In another 
specific embodiment. Therapeutics of the invention are used in any combination with 
ACYCLOVIR™ and/or FAMCICOLVIR™ to prophylacUcally treat or prevent an 
opportunistic herpes simplex virus type I and/or type n infection. In another specific 
5 embodiment. Therapeutics of the invention arc used in any combination with 

PYRIMETHAMINE^" and/or LEUCOVORIN^ to prophylactically treat or prevent 
an opportunistic Toxoplasma gondii infection. In another specific embodiment* 
Therapeutics of the invention are used in any combination with LEUCOVORINT" 
and/or NEUPOGEN^" to prophylactically treat or prevent an opportunistic bacterial 
10 infection. 

In a further embodiment, the Therapeutics of the invention are administered 
in combination with an antiviral agent. Antiviral agents tiiat may be administered 
with the Therapeutics of the invention include, but are not limited to, acyclovir, 
ribavirin, amantadine, and remantidine. 

15 In a further embodiment, the Therapeutics of the invention arc administered 

in combination with an antibiotic agent Antibiotic agents that may be administered 
witii the Therapeutics of the invention include, but are not limited to, amoxicillm, 
beta-lactamases, aminoglycosides, beta-Iactam (glycopeptide), beta-lactamases, 
Clindamycin, chloramphenicol, cephalosporins, ciprofloxacin, ciprofloxacin, 

20 erythromycin, fluoroquinolones, macrolides, metronidazole, penicillins, quinolones, 
rifampin, streptomycin, sulfonamide, tetracyclines, trimetiioprim, trimetiioprim- 
sulfamthoxazole, and vancomycin. 

Conventional nonspecific inmiunosuppressive agents, that may be 
administered in combination with tiie Therapeutics of tiie invention include, but are 

25 not limited to, steroids, cyclosporins cyclosporine analogs, cyclophosphamide 

methylprednisone, prednisone, azathioprine, FK-506, 15-deoxyspergualin, and other 
immunosuppressive agents that act by suppressing tiie function of responding T cells. 

In specific embodiments, Therapeutics of the invention are administered in 
combination with inmiunosuppressants. Immunosuppressants preparations that may 

30 be administered witii tiie Therapeutics of tiie invention include, but are not limited to, 
ORTHOCLONE™ (OKT3), SANDIMMUNE™/NEORAL™/S ANGDYA^ 
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(cyclosporin), PROGRAF" (tacrolimus), OELLCEPT™ (mycophenolate), 
Azathioprine, glucorticosteroids, and RAPAMUNE™ (sirolimus). In a specific 
embodiment, inmiunosuppressants may be used to prevent rejection of organ or bone 
manow transplantation. 
5 In an additional embodiment. Therapeutics of the invention are administered 

alone or in combination with one or more intravenous inmiune globulin preparations. 
Intravenous immune globulin preparations that may be administered with the 
Therapeutics of the invention include, but not limited to, GAMMAR™, 
IVEEGAM™, SANDOGLOBULIN™, GAMMAGARD S/D™, and GAMIMUNEt»«. 

10 In a specific embodiment. Therapeutics of the invention are administered in 
combination with intravenous inrunune globulin preparations in transplantation 
therapy (e.g., bone marrow transplant). 

In an additional embodiment, the Therapeutics of the invention are 
administered alone or in combination with an anti-inflammatory agent. Anti- 

15 inflammatory agents that may be administered with the Therapeutics of the invention 
include, but are not limited to, glucocorticoids and the nonsteroidal anti- 
inflanunatories, aminoarylcarboxylic acid derivatives, arylacetic acid derivatives, 
arylbutyric acid derivatives, arylcarboxylic acids, aiylpropionic acid derivatives, 
pyrazoles, pyrazolones, salicylic acid derivatives, thiazinecarboxamides, e- 

20 acetamidocaproic acid, S-adenosylmethionine, 3-amino-4-hydroxybutyric acid, 

amixetrine, bendazac, benzydamine, bucolome, difenpiramide, ditazol, emorfazone, 
guaiazulene, nabumetone, nimesulide, orgotein, oxaceprol. paranyline, perisoxal, 
pifoxime, proquazone, proxazole, and tenidap. 

In another embodiment, compostions of the invention arc administered in 

25 combination with a chemotherapeutic agent. Chemotherapeutic agents that may be 
administered with the Therapeutics of the invention include, but are not limited to, 
antibiotic derivatives (e.g., doxorubicin, bleomycin, daunorubicin, and 
dactinomycin); antiestrogens (e.g., tamoxifen); antimetabolites (e.g., fluorouracil, 5- 
FU, methotrexate, floxuridine, interferon alpha-2b, glutamic acid, plicamycin, 

30 mercaptopurine, and 6-thioguanine); cytotoxic agents (e.g., carmustine, BCNU, 
lomustine, CCNU, cytosine arabinoside, cyclophosphamide, estramustine. 
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hydroxyurea, procaibazine, mitomycin, busulfan, cis-platin, and vincristine sulfate); 
honnones (e.g., medroxyprogesterone, estramustine phosphate sodium, ethinyl 
estradiol, estradiol, megestrol acetate, methyltestosterone, diethylstilbestrol 
diphosphate, chlorotrianisene, and testolactone); nitrogen mustard derivatives (e.g., 
5 mephalen, chorambucil, mechlorethamine (nitrogen mustard) and thiotepa); steroids 
and combinations (e,g., bethamethasone sodium phosphate); and others (e.g., 
dicarbazine, asparaginase, mitotane, vincristine sulfate, vinblastine sulfate, and 
etoposide). 

In a specific embodiment. Therapeutics of the invention are administered in 
10 combination with CHOP (cyclophosphamide, doxorubicin, vincristine, and 
prednisone) or any combination of the components of CHOP. In another 
embodiment. Therapeutics of the invention are administered in combination with 
Rituximab. In a further embodiment. Therapeutics of the invention are administered 
with Rituxmab and CHOP, or Rituxmab and any combination of the components of 
15 CHOP. 

In an additional embodiment, the Therapeutics of the invention are 
administered in combination with cytokines. Cytokines that may be administered 
with the Therapeutics of the invention include, but are not limited to, IL2, IL3, IL4, 
IL5, IL6, IL7, ILIO, IL12, ILI3, IL15, anti-CD40. CD40L, IFN-gamma and TNF- 

20 alpha. In another embodiment. Therapeutics of the invention may be administered 
with any intcrleukm, mcluding, but not limited to, IL-1 alpha, IL-lbeta, IL-2, IL-3, 
IL-4, IL-5, IL-6. IL-7, IL-8, IL-9, IL-10, IL-1 1, IL-12, IL-13, IL-14, IL-15, IL-16, 
IL-17, IL-18, IL-19, IL-20, and IL-21. 

In an additional embodiment, the Therapeutics of the invention are 

25 administered in combination with angiogenic proteins. Angiogenic proteins that may 
be administered with the Therapeutics of the invention include, but are not limited to, 
Glioma Derived Growth Factor (GDGF), as disclosed in European Patent Number 
EP-399816; Platelet Derived Growth Factor- A (PDGF-A), as disclosed in European 
Patent Number EP-6821 10; Platelet Derived Growth Factor-B (PDGF-B), as 

30 disclosed in European Patent Number EP-2823 1 7; Placental Growth Factor (PIGF), as 
disclosed in International Publication Number WO 92/06194; Placental Growth 
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Factor-2 (PlGF-2), as disclosed in Hauser et al., Gorwth Factors, 4:259-268 (1993); 
Vascular Endothelial Growth Factor (VEGF), as disclosed in International Publication 
Number WO 90/13649; Vascular Endothelial Growth Factor- A (VEGF-A), as 
disclosed in European Patent Number EP-506477; Vascular Endothelial Growth 
5 Factor-2 (VEGF-2), as disclosed in International Publication Number WO 96/395 15; 
Vascular Endothelial Growth Factor B (VEGF-3); Vascular Endothelial Growth 
Factor B-186 (VEGF-B 186), as disclosed in International Publication Number WO 
96/26736; Vascular Endothelial Growth Factor-D (VEGF-D), as disclosed in 
International Publication Number WO 98/02543; Vascular Endothelial Growth 
10 Factor-D (VEGF-D), as disclosed in International Publication Number WO 98/07832; 
and Vascular Endothelial Growth Factor-E (VEGF-E). as disclosed in German Patent 
Number DEI 963960 1. The above mentioned references are incorporated herein by 
reference herein. 

In an additional embodiment, the Therapeutics of the invention are 
15 administered in combination with hematopoietic growth factors. Hematopoietic 
growth factors that may be administered with the Therapeutics of the invention 
include, but are not limited to, LEUKINE^" (SARGRAMOSTIM^") and 
NEUPOGEN^M (FILGRASTIM™). 

In an additional embodiment, the Therapeutics of the invention are 
20 administered in combination widi Fibroblast Growth Factors. Fibroblast Growth 
Factors that may be administered with the Therapeutics of the invention include, but 
are not limited to, FGF-1, FGF-2, FGF-3, FGF-4, FGF-5, FGF-6, FGF-7, FGF-S, 
FGF-9. FGF-10, FGF-1 1, FGF-12, FGF-13, FGF-14, and FGF-IS. 
In additional embodiments, the Therapeutics of the invention are administered in 
25 combination with other therapeutic or prophylactic regimens, such as, for example, 
radiation therapy. 



Example 24: Method of Treating Decreased Levels o f the Pnlvp ppHHp 

The present invention relates to a method for treating an individual in need of 
30 an increased level of a polypeptide of the invention in the body comprising 
administering to such an individual a composition comprising a therapeutically 
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effective amount of an agonist of the invention (including polypeptides of die 
invention). Moreover, it will be appreciated that conditions caused by a decrease in 
the standard or normal expression level of a secreted protein in an individual can be 
treated by administering the polypeptide of the present invention, preferably in the 
5 secreted form. Thus, the invention also provides a method of treatment of an 

individual in need of an increased level of the polypeptide comprising administering 
to such an individual a Therapeutic comprising an amount of the polypeptide to 
increase the activity level of the polypeptide in such an individual. 

For example, a patient with decreased levels of a polypeptide receives a daily 
10 dose 0.1-100 ug/kg of die polypeptide for six consecutive days. Preferably, die 

polypeptide is in the secreted form. The exact details of the dosing scheme, based on 
administration and formulation, are provided in Example 23. 

Example 25: Method of Treat ing Increa^sed Levels of the Polypeptide 
15 The present invention also relates to a method of treating an individual in need 

of a decreased level of a polypeptide of the invention in the body comprising 
administering to such an individual a composition comprising a therapeutically 
effective amount of an antagonist of the invention (including polypeptides and 
antibodies of the invention). 
20 In one example, antisense technology is used to inhibit pnxluction of a 

polypeptide of the present invention. This technology is one example of a method of 
decreasing levels of a polypeptide, preferably a secreted form, due to a variety of 
etiologies, such as cancer. For example, a patient diagnosed with abnormally 
increased levels of a polypeptide is administered intravenously antisense 
25 polynucleotides at 0.5, 1.0, 1.5, 2.0 and 3.0 mg/kg day for 21 days. This treatment is 
repeated after a 7-day rest period if the treatment was well tolerated. The formulation 
of the antisense polynucleotide is provided in Example 23. 



30 



Example 26: Method of Treatment Using Gene Theraov-Ex Vivo 

One method of gene therapy transplants fibroblasts, which are capable of 
expressing a polypeptide, onto a patient. Generally, fibroblasts are obtained from a 
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subject by skin biopsy. The resulting tissue is placed in tissue-culture medium and 
separated into small pieces. Small chunks of the tissue are placed on a wet surface of 
a tissue culture flask, approximately ten pieces are placed in each flask. The flask is 
turned upside down, closed tight and left at room temperature over night. After 24 
5 hours at room temperature, the flask is inverted and the chunks of tissue remain fixed 
to the bottom of the flask and fresh media (e.g., Ham's F12 media, with 10% FBS, 
penicillin and streptomycin) is added. The flasks are then incubated at 37 degree C 
for approximately one week. 

At this time, fresh media is added and subsequently changed eveiy several 

10 days. After an additional two weeks in culnire, a monolayer of fibroblasts emerge. 
The monolayer is trypsinized and scaled into larger flasks. 

pMV-7 (Kirschmeier, P.T. et al., DNA, 7:219-25 (1988)). flanked by the long 
terminal repeats of the Moloney murine sarcoma virus, is digested with EcoRI and 
Hindm and subsequently treated with calf intestinal phosphatase. The linear vector is 

15 fractionated on agarose gel and purified, using glass beads. 

The cDNA encoding a polypeptide of the present invention can be amplified 
using PGR primers which correspond to the 5* and 3' end sequences respectively as set 
forth in Example 1 using primers and having appropriate restriction sites and 
initiation/stop codons, if necessary. Preferably, the 5' primer contains an EcoRI site 

20 and the 3' primer includes a Hindlll site. Equal quantities of the Moloney murine 
sarcoma virus linear backbone and the amplified EcoRI and Hindin fragment arc 
added together, in the presence of T4 DNA ligase. The resultmg mixture is 
maintained under conditions appropriate for ligation of the two fragments. The 
ligation mixture is then used to transform bacteria HB 101 , which are then plated onto 

25 agar containing kanamycin for the purpose of confirming that the vector has the gene 
of interest properly inserted. 

The amphotropic pA317 or GP+aml2 packaging cells are grown in tissue 
culture to confluent density in Dulbecco's Modified Eagles Medium (DMEM) with 
10% calf serum (CS), penicillin and streptomycin. The MSV vector containing the 

30 gene is then added to the media and the packaging cells transduced with the vector. 
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The packaging cells now produce infectious viral particles containing the gene (the 
packaging cells are now referred to as producer cells). 

Fresh media is added to the transduced producer cells, and subsequently, the 
media is harvested from a 10 cm plate of confluent producer cells. The spent media, 
5 containing the infectious viral particles, is filtered through a millipore filter to remove 
detached producer cells and this media is then used to infect fibroblast cells. Media is 
removed fi^om a sub-confluent plate of fibroblasts and quickly replaced with the 
media from the producer cells. This media is removed and replaced with fresh media. 
If the titer of virus is high, then vutually all fibroblasts will be infected and no 
10 selection is required. If the titer is very low, then it is necessary to use a retroviral 
vector that has a selectable marker, such as neo or his. Once the fibroblasts have been 
efficiently infected, the fibroblasts arc analyzed to determine whether protein is 
produced. 

The engineered fibroblasts are then transplanted onto the host, either alone or 
15 after having been grown to confluence on cytodex 3 microcarrier beads. 

Fxamplg ?7; G ^ne Therapy IMnP Endogenous Genes Corresponding To 
Polynucleotides of the Invention 

Another method of gene therapy according to the present invention involves 
20 operably associating the endogenous polynucleotide sequence of the invention with a 
promoter via homologous recombination as described, for example, in U.S. Patent 
NO: 5,641,670, issued June 24, 1997; International Publication NO: WO 96/2941 1, 
published September 26, 1996; International Publication NO: WO 94/12650, 
published August 4, 1994; Roller et al., Proc. Natl Acad. ScL USA, 86:8932-8935 
25 (1989); and Zijlstra et al.. Nature. 342:435-438 (1989). This method involves the 
activation of a gene which is present in the target cells, but which is not expressed in 
the cells, or is expressed at a lower level than desired. 

Polynucleotide constructs are made which contain a promoter and targeting 
sequences, which are homologous to the 5* non-coding sequence of endogenous 
30 polynucleotide sequence, flanking the promoter. The targeting sequence will be 
sufficiently near the 5* end of the polynucleotide sequence so the promoter will be 
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operably linked to the endogenous sequence upon homologous recombination. The 
promoter and the targeting sequences can be amplified using PCR. Preferably, the 
amplified promoter contains distinct restriction enzyme sites on the 5' and 3' ends. 
Preferably, the 3' end of the first targeting sequence contains the same restriction 
enzyme site as the 5' end of the amplified promoter and the 5' end of the second 
targeting sequence contains the same restriction site as the 3' end of the amplified 
promoter. 

The amplified promoter and the amplified targeting sequences are digested 
with the appropriate restriction en^mes and subsequently treated with calf intestinal 
phosphatase. The digested promoter and digested targeting sequences are added 
together in the presence of T4 DNA ligase. The resulting mixture is maintained under 
conditions appropriate for ligation of the two fragments. The construct is size 
fractionated on an agarose gel then purified by phenol extraction and ethanol 
precipitation. 

In this Example, the polynucleotide constructs are administered as naked 
polynucleotides via electroporation. However, the polynucleotide constructs may also 
be administered with transfection-facilitating agents, such as liposomes, viral 
sequences, viral particles, precipitating agents, etc. Such methods of delivery arc 
known in the art. 

Once the cells are transfected, homologous recombination will take place 
which results in the promoter being operably linked to the endogenous polynucleotide 
sequence. This results in the expression of polynucleotide corresponding to the 
polynucleotide in the cell. Expression may be detected by immunological staining, or 
any other method known in the art. 

Fibroblasts are obtained fix)m a subject by skin biopsy. The resulting tissue is 
placed in DMEM + 10% fetal calf serum. Exponentially growing or eariy stationary 
phase fibroblasts are trypsinized and rinsed from the plastic surface with nutrient 
medium. An aliquot of the cell suspension is removed for counting, and the remaining 
cells are subjected to centrifugation. The supernatant is aspirated and the pellet is 
resuspended in 5 ml of electroporation buffer (20 mM HEPES pH 7.3, 137 mM NaCl, 
5 mM KCl, 0.7 mM Naj HPO4, 6 mM dextrose). The cells are recentrifuged, the 
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supernatant aspirated, and the cells resuspended in electix)poration buffer containing 1 
mg/ml acetylated bovine serum albumin. The final cell suspension contains 
approximately 3X10^ cells/ml. Electroporation should be performed immediately 
following resuspension. 
5 Plasmid DNA is prepared according to standard techniques. For example, to 

construct a plasmid for targeting to the locus corresponding to the polynucleotide of 
the invention, plasmid pUC18 (MBI Fermentas, Amherst, NY) is digested with 
HindllL The CMV promoter is amplified by PGR with an Xbal site on the 5* end and 
a BamHI site on the 3'cnd. Two non-coding sequences are amplified via PGR: one 

1 0 non-coding sequence (fragment 1 ) is amplified with a Hindffl site at the 5' end and an 
Xba site at the 3'end; the other non-coding sequence (fragment 2) is amplified with a 
BamHI site at the 5'end and a Hindlll site at the 3*end. The CMV promoter and the 
fragments (1 and 2) are digested with the appropriate enzymes (CMV promoter - Xbal 
and BamHI; fragment 1 - Xbal; fragment 2 - BamHI) and ligated together. The 

15 resulting ligation product is digested with Hindlll, and ligated with the Hindlll- 
digested pUClS plasmid. 

Plasmid DNA is added to a sterile cuvette with a 0.4 cm electrode gap 
(Bio-Rad). The final DNA concenuration is generally at least 120 Mg/ml. 0.5 ml of the 
cell suspension (containing approximately 1.5.X10^ cells) is then added to the cuvette, 

20 and the cell suspension and DNA solutions are gently mixed. Electroporation is 

performed with a Gene-Pulser apparatus (Bio-Rad). Capacitance and voltage are set at 
960 jiF and 250-300 V, respectively. As voltage increases, cell survival decreases, but 
the percentage of surviving cells that stably incorporate the introduced DNA into their 
genome increases dramatically. Given these parameters, a pulse time of 

25 approximately 14-20 mSec should be observed. 

Electroporated cells are maintained at room temperature for approximately 5 
min, and the contents of the cuvette are then gently removed with a sterile transfer 
pipette. The cells are added directly to 10 ml of prewarmed nutrient media (DMEM 
with 15% calf serum) in a 10 cm dish and incubated at 37 degree C. The following 

30 day, the media is aspirated and replaced with 1 0 ml of fresh media and incubated for a 
further 16-24 hours. 
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The engineered fibroblasts are then injected into the host, either alone or after 
having been grown to confluence on cytodex 3 microcarrier beads. The fibroblasts 
now produce the protein product. The fibroblasts can then be introduced into a 
patient as described above. 

5 

EfflniPk 23; Method of Treatment Using Cen ^ Therapv - Tw Vivn 

Another aspect of the present invention is usmg in vivo gene therapy methods 
to treat disorders, diseases and conditions. The gene therapy method relates to the 
introduction of naked nucleic acid (DNA, RNA, and antisense DNA or RNA) 

10 sequences into an animal to increase or decrease the expression of the polypeptide. 
The polynucleotide of the present invention may be operatively linked to a promoter 
or any other genetic elements necessary for the expression of the polypeptide by the 
target tissue. Such gene therapy and delivery techniques and methods are known in 
the art, see, for example. WO90/1 1092, W098/1 1779; U.S. Patent NO. 5693622, 

15 5705151, 5580859; Tabata et al.. Cardiovasc. Res. 35{3):470-479 (1997); Chao et al., 
Pharmacol. Res. 35(6):517-522 (1997); Wolff, Neuromuscul. Disord. 7(5):314-318 
(1997); Schwartz et al.. Gene Ther. 3(5):405-41 1 (1996); Tsurumi et al.. Circulation 
94(12):3281-3290 (1996) (incorporated herein by reference). 

The polynucleotide constructs may be delivered by any method that delivers 

20 injectable materials to the cells of an animal, such as, injection into the interstitial 
space of tissues (heart, muscle, skm, lung, liver, intestine and the lUce). The 
polynucleotide constructs can be delivered in a pharmaceutically acceptable liquid or 
aqueous carrier. 

The term "naked" polynucleotide, DNA or RNA, refers to sequences that are 
25 free from any delivery vehicle that acts to assist, promote, or facilitate entiy into the 
cell, including viral sequences, viral particles, liposome formulations, lipofectin or 
precipitating agents and the like. However, tiie polynucleotides of the present 
invention may also be delivered in liposome formulations (such as those taught in 
Feigner P.L. et al. (1995) Ann. NY Acad. Sci. 772:126-139 and Abdallah B. et al. 
30 (1995) Biol. Cell 85(l):l-7) which can be prepared by methods well known to those 
skilled in the art. 
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The polynucleotide vector constructs used in tiie gene therapy method are 
preferably constructs that will not integrate into the host genome nor will they contain 
sequences that allow for replication. Any strong promoter known to those skilled in 
the art can be used for driving the expression of DNA. Unlike other gene therapies 
5 techniques, one major advantage of introducing naked nucleic acid sequences into 
target cells is the transitory nature of the polynucleotide synthesis in the cells. Studies 
have shown that non-replicating DNA sequences can be introduced into cells to 
provide production of the desired polypeptide for periods of up to six months. 
The polynucleotide construct can be delivered to the interstitial space of 

10 tissues within the an animal, including of muscle, skin, brain, lung, liver, spleen, bone 
marrow, thymus, heart, lymph, blood, bone, cartilage, pancreas, kidney, gall bladder, 
stomach, intestine, testis, ovary, uterus, rectum, nervous system, eye. gland, and 
connective tissue. Interstitial space of the tissues comprises the intercellular fluid, 
mucopolysaccharide matrix among the reticular fibers of organ tissues, elastic fibers 

15 in the walls of vessels or chambers, collagen fibers of fibrous tissues, or that same 
mauix within connective tissue ensheathing muscle cells or in the lacunae of bone. It 
is similarly the space occupied by the plasma of the circulation and the lymph fluid of 
the lymphatic channels. Delivery to the interstitial space of muscle tissue is prefencd 
for the reasons discussed below. They may be conveniently delivered by injection 

20 into the tissues comprising these cells. They are preferably delivered to and 

expressed in persistent, non-dividing cells which arc differentiated, although delivery 
and expression may be achieved in non-differentiated or less completely 
differentiated cells, such as, for example, stem cells of blood or skin fibroblasts. In 
vivo muscle cells arc particularly competent in their ability to take up and express 

25 polynucleotides. 

For the naked polynucleotide injection, an effective dosage amount of DNA or 
RNA will be in the range of from about 0.05 g/kg body weight to about 50 mg/kg 
body weight. Preferably the dosage will be from about 0.005 mg/kg to about 20 
mg/kg and more preferably from about 0.05 mg/kg to about 5 mg/kg. Of course, as 

30 the artisan of ordinary skill will appreciate, this dosage will vary according to the 

tissue site of injection. The appropriate and effective dosage of nucleic acid sequence 
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can readily be determined by those of ordinaiy skill in the art and may depend on the 
condition being treated and the route of administration. The preferred route of 
administration is by the parenteral route of injection into the interstitial space of 
tissues. However, other parenteral routes may also be used, such as, inhalation of an 
5 aerosol formulation particularly for delivery to lungs or bronchial tissues, throat or 
mucous membranes of the nose. In addition, naked polynucleotide constructs can be 
delivered to arteries during angioplasty by the catheter used in the procedure. 

The dose response effects of injected polynucleotide in muscle in vivo is 
determined as follows. Suitable template DNA for production of mRNA coding for 
10 polypeptide of the present invention is prepared in accordance with a standard 

recombinant DNA methodology. The template DNA, which may be either circular or 
linear, is either used as naked DNA or complexed with liposomes. The quadriceps 
muscles of mice arc then injected with various amounts of the template DNA. 
Five to sue week old female and male Balb/C mice are anesthetized by 
15 intraperitoneal injection with 0.3 ml of 2.5% Avertin. A 1.5 cm incision is made on 
the anterior thigh, and the quadriceps muscle is directly visualized. The template 
DNA is injected in 0.1 ml of carrier in a 1 cc syringe through a 27 gauge needle over 
one minute, approximately 0.5 cm from the distal insertion site of the muscle into the 
knee and about 0.2 cm deep. A suture is placed over the injection site for future 
20 localization, and the skin is closed with stainless steel clips. 

After an appropriate incubation time (e.g., 7 days) muscle extracts are 
prepared by excising the entire quadriceps. Every fifth 15 um cross-section of the 
individual quadriceps muscles is histochemically stained for protein expression. A 
time course for protein expression may be done in a similar fashion except that 
25 quadriceps from different mice are harvested at different times. Persistence of DNA 
in muscle following injection may be determined by Southern blot analysis after 
preparing total cellular DNA and fflRT supernatants from injected and control mice. 
The results of the above experimentation in mice can be use to exU-apolate proper 
dosages and other treatment parameters in humans and other animals using naked 
30 DNA. 
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Example 29: Transgi^nir Angt^^l^ 

The polypeptides of the invention can also be expressed in transgenic animals. 
Animals of any species, including, but not limited to, mice, rats, rabbits, hamsters, 
guinea pigs, pigs, micro-pigs, goats, sheep, cows and non-human primates, e.g., 
5 baboons, monkeys, and chimpanzees may be used to generate transgenic animals. In a 
specific embodiment, techniques described herein or otherwise known in the art, are 
used to express polypeptides of the invention m humans, as part of a gene therapy 
protocol. 

Any technique known in the art may be used to introduce the transgene (i.e., 

1 0 polynucleotides of the invention) into animals to produce the founder lines of 
transgenic animals. Such techniques include, but arc not limited to, pronuclear 
microinjection (Paterson et al., Appl. Microbiol. Biotechnol. 40:691-698 (1994); 
Carver el al., Biotechnology (NY) 1 1:1263-1270 (1993); Wright et al.. Biotechnology 
(NY) 9:830-834 (1991); and Hoppe et al., U.S. Pat. No. 4,873,191 (1989)); retroviras 

15 mediated gene transfer into germ lines (Van der Putten et al., Proc. Natl. Acad. Sci., 
USA 82:6148-6152 (1985)), blastocysts or embryos; gene targeting in embryonic 
stem cells (Thompson et al.. Cell 56:313-321 (1989)); electroporation of cells or 
embryos (Lo, 1983, Mol Cell. Biol. 3:1803-1814 (1983)); introduction of the 
polynucleotides of the mvention using a gene gun (see, e.g., Ulmer et al.. Science 

20 259: 1745 (1993); introducing nucleic acid constructs into embryonic pleuripotent 
stem cells and transferring the stem cells back into the blastocyst; and sperm- 
mediated gene transfer (Lavitrano et al.. Cell 57:717-723 (1989); etc. For a review of 
such techniques, see Gordon, "Transgenic Animals," Intl. Rev. Cytol. 1 15:171-229 
(1989), which is incorporated by reference herein in its entirety. 

25 Any technique known in the art may be used to produce transgenic clones 

contauiing polynucleotides of the invention, for example, nuclear transfer into 
enucleated oocytes of nuclei from cultured embryonic, fetal, or adult cells induced to 
quiescence (Campell et al.. Nature 380:64-66 (1996); Wihnut et al.. Nature 385:810- 
813(1997)). 

30 The present invention provides for transgenic animals that carry tiie transgene 

in all their cells, as well as animals which carry the transgene in some, but not all tiieir 
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cells, i.e., mosaic animals or chimeric. The transgene may be integrated as a single 
transgene or as multiple copies such as in concatamers, e.g.. bead-to-head tandems or 
bead-to-tail tandems. The transgene may also be selectively introduced into and 
activated in a particular cell type by following, for example, the teaching of Lasko et 
5 al. (Lasko et al., Proc. NaU. Acad. Sci. USA 89:6232-6236 (1992)). The regulatory 
sequences required for such a cell-type specific activation will depend upon the 
particular cell type of interest, and will be apparent to those of skill in the art. When 
it is desired that the polynucleotide transgene be integrated into the chromosomal site 
of the endogenous gene, gene targeting is preferred. Briefly, when such a technique is 

10 to be utilized, vectors containing some nucleotide sequences homologous to the 
endogenous gene are designed for the purpose of integrating, via homologous 
recombination with chromosomal sequences, into and disrupting the function of the 
nucleotide sequence of the endogenous gene. The transgene may also be selectively 
introduced into a particular cell type, thus inactivating the endogenous gene in only 

15 that cell type, by following, for example, the teaching of Gu el al. (Gu et al.. Science 
265: 103-106 (1994)). The regulatory sequences required for such a cell-type specific 
inactivation will depend upon the particular cell type of interest, and will be apparent 
to those of skill in the art 

Once transgenic animals have been generated, the expression of the 

20 recombinant gene may be assayed utilizing standard techniques. Initial screening 
may be accomplished by Southern blot analysis or PCR techniques to analyze animal 
tissues to verify that integration of the transgene has taken place. The level of mRNA 
expression of the transgene in the tissues of the transgenic animals may also be 
assessed using techniques which include, but are not limited to. Northern blot analysis 

25 of tissue samples obtained from the animal, in situ hybridization analysis, and reverse 
transcriptase-PCR (rt-PCR). Samples of transgenic gene-expressing tissue may also 
be evaluated immunocytochemically or inmiunohistochemically using antibodies 
specific for the transgene product. 

Once the founder animals are produced, they may be bred, inbred, outbred, or 

30 crossbred to produce colonies of the particular animal. Examples of such breeding 
strategies include, but are not limited to: outbreeding of founder animals with more 
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than one integration site in order to establish separate lines; inbreeding of separate 
lines in order to produce compound transgenics that express the transgene at higher 
levels because of the effects of additive expression of each transgene; crossing of 
heterozygous transgenic animals to produce animals homozygous for a given 
S integration site in order to both augment expression and eliminate the need for 
screening of animals by DNA analysis; crossing of separate homozygous lines to 
produce compound heterozygous or homozygous lines; and breeding to place the 
transgene on a distinct background that is appropriate for an experimental model of 
interest. 

10 Transgenic animals of the invention have uses which include, but are not 

limited to, animal model systems useful in elaborating the biological function of 
polypeptides of the present invention, studying diseases, disorders, and/or conditions 
associated with aberrant expression, and in screening for compounds effective in 
ameliorating such diseases, disorders, and/or conditions. 

15 

Example 30: Knock-Out Animals, 

Endogenous gene expression can also be reduced by inactivating or "knocking 
out" the gene and/or its promoter using targeted homologous recombination. {E,g., 
see Smithies et al.. Nature 317:230-234 (1985); Thomas & Capecchi, Cell 51:503- 

20 512 (1987); Thompson et al.. Cell 5:313-321 (1989); each of which is incorporated by 
reference herein in its entirety). For example, a mutant, non-functional 
polynucleotide of the invention (or a completely unrelated DNA sequence) flanked by 
DNA homologous to the endogenous polynucleotide sequence (either the coding 
regions or regulatory regions of the gene) can be used, with or without a selectable 

25 marker and/or a negative selectable marker, to transfect cells that express 

polypeptides of the invention in vivo. In another embodiment, techniques known in 
the art are used to generate knockouts in cells that contain, but do not express the gene 
of interest. Insertion of the DNA construct, via targeted homologous recombination, 
results in inactivation of the targeted gene. Such approaches are particularly suited in 

30 research and agricultural fields where modifications to embryonic stem cells can be 
used to generate animal offspring with an inactive targeted gene (e,g„ see Thomas & 
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Capecchi 1987 and Thompson 1989, supra). However this approach can be routinely 
adapted for use in humans provided the recombinant DNA constructs are directly 
administered or targeted to the required site in vivo using appropriate viral vectors that 
will be apparent to those of skill in the art 
S In further embodiments of the invention, cells that are genetically engineered 

to express the polypeptides of the invention, or alternatively, that are genetically 
enguieered not to express the polypeptides of the invention (e.g., knockouts) are 
administered to a patient in vivo. Such cells may be obtained from the patient (i.e., 
animal, including human) or an MHC compatible donor and can include, but arc not 

10 limited to fibroblasts, bone marrow cells, blood cells (e.g. . lymphocytes), adipocytes, 
muscle cells, endothelial cells etc. The cells are genetically engineered in vitro usmg 
recombinant DNA techniques to introduce the coding sequence of polypeptides of the 
invention into the cells, or alternatively, to disrupt the coding sequence and/or 
endogenous regulatory sequence associated with the polypeptides of the invention, 

15 e^, by transduction (using viral vectors, and preferably vectors that integrate the 
transgene into the cell genome) or transfection procedures, including, but not limited 
to, the use of plasmids, cosmids, YACs, naked DNA, electroporation, liposomes, etc. 
The coding sequence of the polypeptides of the invention can be placed under the 
control of a strong constitutive or inducible promoter or promoter/enhancer to achieve 

20 expression, and preferably secretion, of the polypeptides of the invention. The 
engineered cells which express and preferably secrete the polypeptides of the 
invention can be introduced into the patient systemically, e.g., in the circulation, or 
intraperitoneally. 

Alternatively, the cells can be incorporated into a matrix and implanted in the 
25 body, e^, genetically engineered fibroblasts can be implanted as part of a skin graft; 
genetically engineered endothelial cells can be implanted as part of a lymphatic or 
vascular graft. (See, for example, Anderson et al. U.S. Patent No. 5,399,349; and 
Mulligan & Wilson, U.S. Patent No. 5,460,959 each of which is incorporated by 
reference herein in its entirety). 
30 When the cells to be administered are non-autologous or non-MHC 

compatible cells, they can be administered using well known techniques which 
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prevent the development of a host immune response against the introduced cells. For 
example, the cells may be introduced in an encapsulated form which, while allowing 
for an exchange of components with the immediate extracellular environment, does 
not allow the introduced cells to be recognized by the host immune system. 
5 Transgenic and "knock-out" animals of the invention have uses which include, 

but are not limited to, animal model systems useful in elaborating the biological 
function of polypeptides of the present invention, studying diseases, disorders, and/or 
conditions associated with aberrant expression, and in screening for compounds 
effective in ameliorating such diseases, disorders, and/or conditions. 

10 

Example 31; Production of an Antibody 
a) Hybridoma Technology 

The antibodies of the present invention can be prepared by a variety of 
methods. (See, Current Protocols, Chapter 2.) As one example of such methods, cells 

15 expressing polypeptide(s) of the invention are administered to an animal to induce the 
production of sera containing polyclonal antibodies. In a preferred method, a 
preparation of polypeptide(s) of the invention is prepared and purified to render it 
substantially free of natural contaminants. Such a preparation is then introduced into 
an animal in order to produce polyclonal antisera of greater specific activity. 

20 Monoclonal antibodies specific for polypeptide(s) of the invention are 

prepared using hybridoma technology. (Kohler et al.. Nature 256:495 (1975); Kohler 
et al.. Eur. J. Immunol. 6:51 1 (1976); Kohler et al., Eur. J. Inmiunol. 6:292 (1976); 
Hammerling et al., in: Monoclonal Antibodies and T-Cell Hybridomas, Elsevier, 
N.Y., pp. 563-681 (1981)). In general, an animal (preferably a mouse) is immunized 

25 with polypeptide(s) of the invention or, more preferably, with a secreted polypeptide- 
expressing cell. Such polypeptide-expressing cells are cultured in any suitable tissue 
culture medium, preferably in Earle's modified Eagle's medium supplemented with 
10% fetal bovine serum (inactivated at about 56°C), and supplemented with about 10 
g/1 of nonessential amino acids, about 1,000 U/ml of penicillin, and about 100 |jg/ml 

30 of streptomycin. 
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The splenocytes of such mice are extracted and fused with a suitable myeloma 
cell line. Any suitable myeloma cell line may be employed in accordance with the 
present invention; however, it is preferable to employ the parent myeloma cell line 
(SP20), available from the ATCC. After fusion, the resulting hybridoma cells are 
S selectively maintained in HAT medium, and then cloned by limiting dilution as 
described by Wands etal. (Gastroenterology 80:225-232(1981)). The hybridoma 
cells obtained through such a selection are then assayed to identify clones which 
secrete antibodies capable of binding the polypeptide(s) of the invention. 

Alternatively, additional antibodies capable of binding to polypeptide(s) of the 

10 invention can be produced in a two-step procedure using anti-idiotypic antibodies. 
Such a method makes use of the fact that antibodies are themselves antigens, and 
therefore, it is possible to obtain an antibody which binds to a second antibody. In 
accordance with this method, protein specific antibodies are used to immunize an 
animal, preferably a mouse. The splenocytes of such an animal are then used to 

15 produce hybridoma cells, and the hybridoma cells are screened to identify clones 
which produce an antibody whose ability to bind to the protein-specific antibody can 
be blocked by polypeptide(s) of the invention. Such antibodies comprise anti- 
idiotypic antibodies to the protein-specific antibody and are used to immunize an 
animal to induce formation of further protein-specific antibodies. 

20 For in vivo use of antibodies in humans, an antibody is "humanized". Such 

antibodies can be produced using genetic constructs derived from hybridoma cells 
producing the monoclonal antibodies described above. Methods for producing 
chimeric and humanized antibodies are known in the art and are discussed herein. 
(See, for review, Morrison, Science 229:1202 (1985); Oi et al., BioTechniques 4:214 

25 (1986); Cabilly et al., U.S. Patent No. 4,816,567; Taniguchi et al., EP 171496; 
Morrison et al., EP 173494; Neuberger et al., WO 8601533; Robinson et al., WO 
8702671; Boulianne et al.. Nature 312:643 (1984); Neuberger et al.. Nature 314:268 
(1985).) 

30 b) Isolation Of Antibody Fragments Directed Against 

Polypeptide(s) From A Library Of scFvs 
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Naturally occurring V-genes isolated from human PBLs are constructed into a 
library of antibody fragments which contain reactivities against polypeptide(s) of the 
invention to which the donor may or may not have been exposed (see e.g., U.S. Patent 
5,885,793 incorporated herein by reference in its entirety). 
5 Rescue of the Library. 

A library of scFvs is constructed jBrom the RNA of human PBLs as described 
in PCT publication WO 92/01047. To rescue phage displaying antibody fragments, 
approximately 109 E. coli harboring the phagemid are used to inoculate 50 ml of 
2xTY containing 1% glucose and 100 pg/ml of ampicillm (2xTY-AMP-<}LU) and 

10 grown to an O.D. of 0.8 with shaking. Five ml of this culture is used to innoculate 50 
ml of 2xTY-AMP-GLU, 2 x 108 TU of delta gene 3 helper (M13 delta gene HI, see 
PCT publication WO 92/01047) are added and the culture incubated at 37°C for 45 
minutes without shaking and then at 37X for 45 minutes with shaking. The culture is 
centrifuged at 4000 r.p.m. for 10 min. and the pellet resuspended in 2 liters of 2xTY 

15 containing 100 )ig/ml ampicillin and 50 ug/ml kanamycin and grown overnight. 
Phage are prepared as described in PCT publication WO 92/01047. 

Ml 3 delta gene III is prepared as follows: M13 delta gene III helper phage 
does not encode gene III protein, hence the phage(mid) displaying antibody 
fragments have a greater avidity of binding to antigen. Infectious M13 delta gene III 

20 particles are made by growing the helper phage in cells harboring a pUC19 derivative 
supplying the wild type gene III protein during phage morphogenesis. The culture is 
incubated for 1 hour at 37** C without shaking and then for a further hour at 37**C with 
shaking. Cells are spun down (IEC-<:entra 8,400 r.p.m. for 10 min), resuspended in 
300 ml 2xTY broth containing 100 \xg ampicillin/ml and 25 pg kanamycin/ml (2xTY- 

25 AMP-KAN) and grown overnight, shaking at 37*'C. Phage particles are purified and 
concentrated from the culture medium by two PEG-precipitations (Sambrook et al., 
1990), resuspended in 2 ml PBS and passed through a 0.45 ^m filter (Minisart NML; 
Sartorius) to give a final concentration of approximately 1013 transducing units/ml 
(ampicillin*resistant clones). 

30 Paiming of the Library. 
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Immunotubcs (Nunc) are coated overnight in PBS with 4 ml of either 100 
\igfml or 10 jig/ml of a polypeptide of the present invention. Tubes are blocked with 
2% Marvel-PBS for 2 hours at 3TC and then washed 3 times in PBS. Approximately 
1013 TU of phage is applied to the tube and incubated for 30 minutes at room 
5 temperature tumbling on an over and under turntable and then left to stand for another 
1 .5 hours. Tubes are washed 10 times with PBS 0. 1 % Tween-20 and 10 times with 
PBS. Phage are eluted by adding 1 ml of 100 mM triethylamine and rotating 15 
minutes on an under and over turntable after which the solution is immediately 
neutralized with 0.5 ml of l.OM Tris-HCl, pH 7.4. Phage are then used to infect 10 

10 ml of mid-log E. coli TGI by incubating eluted phage with bacteria for 30 minutes at 
37X. The E. coli arc then plated on TYE plates containing 1% glucose and 100 
Mg/ml ampicillin. The resulting bacterial library is then rescued with delta gene 3 
helper phage as described above to prepare phage for a subsequent round of selection. 
This process is then repeated for a total of 4 rounds of affinity purification with tube- 

15 washing increased to 20 times with PBS, 0. 1 % Tween-20 and 20 times with PBS for 
rounds 3 and 4. 

Characterization of Binders. 

Eluted phage from the 3rd and 4th rounds of selection are used to infect E. coli 
HB 2151 and soluble scFv is produced (Marks, et al., 1991) from single colonies for 

20 assay. ELISAs are performed with microtitre plates coated with either 10 pg/ml of 
the polypeptide of the present invention in 50 mM bicarbonate pH 9.6. Clones 
positive in ELISA arc fiirther characterized by PCR fingerprinting (see, e.g., PCT 
publication WO 92/01047) and then by sequencing. These ELISA positive clones 
may also be further characterized by techniques known in the art, such as, for 

25 example, epitope mapping, binding affinity, receptor signal transduction, ability to 
block or competitively inhibit antibody/antigen binding, and competitive agonistic or 
antagonistic activity. 
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Exftiffpl^ 32; Assays Detecting Stimulation or Inh ibition of B cell Proliferation 
and Differentiation 

Generation of functional humoral inunune responses requires both soluble and 
cognate signaling between B-lineage cells and their microenvironment. Signals may 
5 impart a positive stimulus that allows a B-lineage cell to continue its programmed 
development, or a negative stimulus that instructs the cell to arrest its current 
developmental pathway. To date, numerous stimulatory and inhibitory signals have been 
found to influence B cell responsiveness including IL-2, IL-4, IL-5, IL-6, IL-7, ILIO, IL- 
13, IL-14 and IL-15. Interestmgly, these signals are by themselves weak effectors but can, 

10 in combination with various co-stimulatory proteins, induce activation, proliferation, 
diffeiendation, homing, tolerance and death among B cell populations. 

One of the best studied classes of B-cell co-stunulatory proteins is the TNF- 
supcrfamily. Within this family CD40, CD27, and CD30 along with their respective 
ligands CD154, CD70, and CD153 have been found to regulate a variety of immune 

15 responses. Assays which allow for the detection and/or observation of the proliferation 
and differentiation of these B-cell populations and their precursors are valuable tools in 
determining the effects various proteins may have on these B-cell populations in terms of 
proliferation and differentiation. Listed below are two assays designed to allow for the 
detection of the differentiation, proliferation, or inhibition of B-cell populations and thek 

20 precursors, 

|p Vitro ASnW Purified polypeptides of the invention, or truncated forms thereof, 
is assessed for its ability to induce activation, proliferation, differentiation or inhibition 
and/or death in B-cell populations and their precursors. The activity of the polypeptides of 
the invention on purified human tonsillar B cells, measured qualitatively over the dose 

25 range from 0. 1 to 1 0,000 ng/mL. is assessed in a standard B-lymphocyte co-stimulation 
assay in which purified tonsillar B cells arc cultured in the presence of either formalin- 
fixed Staphylococcus aureus Cowan I (SAC) or immobilized anti-human IgM antibody as 
the priming agent. Second signals such as IL-2 and IL-15 synergize with SAC and IgM 
crosslinking to elicit B cell proliferation as measured by tritiated-thymidine incorporation. 

30 Novel synergizing agents can be readily identified using this assay. The assay involves 
isolating human tonsUlar B cells by magnetic bead (MACS) depletion of CD3-positive 
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cells. The resulting cell population is greater than 95% B cells as assessed by expression 
ofCD45R(B220). 

Various dilutions of each sample are placed into individual wells of a 96- well plate 
to which are added 10^ B-cells suspended in culture medium (RPMI 1640 containing 10% 
5 FES, 5 X 10-^M 2ME, lOOU/ml penicillin, lOug/ml streptomycin, and 10"^ dilution of 
SAC) in a total volume of 150ul. Proliferation or mhibition is quantitatcd by a 20h pulse 
(luCi/well) with 3H-thymidine (6.7 Ci/mM) beginning 72h post factor addition. The 
positive and negative controls are n-2 and medium respectively. 

In Vivo Arssay- B ALB/c mice are injected (i.p.) twice per day with buffer only, or 
10 2 mg/Kg of a polypeptide of tiie invention, or truncated forms thereof. Mice receive Uiis 
treatment for 4 consecutive days, at which time they are sacrificed and various tissues and 
serum collected for analyses. Comparison of H&E sections from normal spleens and 
spleens treated with polypeptides of Uie invention identify the results of the activity of the 
polypeptides on spleen cells, such as the diffusion of peri-arterial lymphatic sheaUis, 
15 and/or significant increases in the nucleated cellularity of the red pulp regions, which may 
indicate die activation of tiie differentiation and proliferation of B-cell populations. 
Inmiunohistochemical studies using a B cell marker, anti-CD45R(B220), are used to 
determine whether any physiological changes to splenic cells, such as splenic 
disorganization, are due to increased B-cell representation witiiin loosely defined B-cell 
20 zones tiiat infiltrate established T-cell regions. 

Flow cytometric analyses of the spleens from mice treated with polypeptide is used 
to indicate whetfier tfie polypeptide specifically increases flie proportion of ThB+, 
CI>45R(B220)dull B cells over tiiat which is observed in control mice. 

Likewise, a predicted consequence of increased manire B-cell representation in 
25 vivo is a relative increase in serum Ig titers. Accordingly, serum IgM and IgA levels are 
compared between buffer and polypeptide-treated mice. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test tiie activity of polynucleotides of the invention (e.g., gene therapy), agonists, and/or 
30 antagonists of polynucleotides or polypeptides of Uie invention. 



wo 00/58468 



277 



PCTAJSOO/07526 



Example 33: T Cell Prftlifpraflni| Ac^yiy 

A CDs-induced proliferation assay is performed on PBMCs and is measured by 
the uptake of ^H-thymidine. The assay is performed as follows. Ninety-six well plates are 
5 coated with 100 ^l/well of mAb to CD3 (HIT3a, Pharmingen) or isotype-matched control 
mAb (B33.1) overnight at 4 degrees C (1 jig/ml in .05M bicarbonate buffer, pH 9.5), then 
washed three times with PBS. PBMC are isolated by F/H gradient centrifugation from 
human peripheral blood and added to quadruplicate wells (5 x 10*/well) of mAb coated 
plates in RPMI containing 10% FCS and P/S in the presence of varying concentrations of 

10 polypeptides of the invention (total volume 200 ul). Relevant protein buffer and medium 
alone are controls. After 48 hr. culture at 37 degrees C, plates are spun for 2 min. at 1000 
rpm and 100 (Xl of supernatant is removed and stored -20 degrees C for measurement of 
IL-2 (or other cytokines) if effect on proliferation is observed. Wells are supplemented 
with 100 ul of medium contaming 0.5 uCi of 'H-thymidine and cultured at 37 degrees C 

15 for 1 8-24 hr. Wells are harvested and incorporation of ^H-thymidine used as a measure of 
proliferation. Anti-CD3 alone is the positive control for proliferation. IL-2 (100 U/ml) is 
also used as a control which enhances proliferation. Control antibody which does not 
induce proliferation of T cells is used as the negative controls for the effects of 
polypeptides of the invention. 

20 The studies described in this example tested activity of polypeptides of the 

invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides of the invention (e.g., gene therapy), agonists, and/or 
antagonists of polynucleotides or polypeptides of the invention. 

25 ^mmifk 34; Effect of PQlvpePtides of the Invention on thp F.v p ression nf MHC 

Cl^gS n, Costimiilatorv and Adhesion Molccnla^ an d Cell Differgntlatinn nf 

Monocytes and Monocvte-Derived Human DendriiiV f p^i^ 

Dendritic cells are generated by the expansion of proliferating precursors found in 

the peripheral blood: adherent PBMC or elutriated monocytic fractions are cultured for 7- 
30 10 days with GM-CSF (50 ng/ml) and IL-4 (20 ng/ml). These dendritic cells have the 

characteristic phenotype of inunature cells (expression of CDl, CD80, CD86, CD40 and 
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MHC class n antigens). Treatment with activating factors, such as TNF-a. causes a rapid 
change in surface phenotype (increased expression of MHC class I and H, costimulatoiy 
and adhesion molecules, downregulation of FC^UI, upregulation of CD83). These 
changes correlate with increased antigen-presenting capacity and with functional 
5 maturation of the dendritic cells. 

FACS analysis of surface antigens is performed as follows. CtUs are treated 1-3 
days with increasing concentrations of polypeptides of the invention or LPS (positive 
control), washed with PBS containing 1% BSA and 0.02 mM sodium azide, and then 
incubated with 1:20 dUution of appropriate FTTC- or PE-labeled monoclonal antibodies 
10 for 30 minutes at 4 degrees C. After an addiUonal wash, the labeled cells are analyzed by 
flow cytometry on a FACScan (Becton Dickinson). 

Effect on the productipn of cytokines . Cytokines generated by dendritic cells, in 
particular IL-12, are important in the initiation of T-cell dependent immune responses. IL- 

15 12 strongly influences die development of Thl helper T-cell immune response, and 

induces cytotoxic T and NK cell function. An ELISA is used to measure the IL-12 release 
as follows. Dendritic cells (lOVml) are treated with increasing concentrations of 
polypeptides of the invention for 24 hours. LPS (100 ng/nd) is added to die cell culnue as 
positive control. Supematants from the cell cultures are then collected and analyzed for 

20 IL-12 content using commercial ELISA kit (e..g. R&D Systems (Minneapolis, MN)). 
The standard protocols provided with the kits are used. 

Effect on the expression of MHC Class n, costimulatoiy and adhesion molecules. 
Three major families of cell surface antigens can be identified on monocytes: adhesion 

25 molecules, molecules involved in antigen presentation, and Fc receptor. Modulation of 
the expression of MHC class U antigens and other costimulatory molecules, such as 37 
and ICAM-1, may result in changes in tiie antigen presenting capacity of monocytes and 
ability to induce T cell activation. Increase expression of Fc receptors may correlate wiUi 
improved monocyte cytotoxic activity, cytokine release and phagocytosis. 

30 FACS analysis is used to examine the surface antigens as follows. Monocytes are 

treated 1-5 days widi increasing concentrations of polypeptides of the invention or LPS 
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(positive control), washed with PBS containing 1 % BS A and 0.02 mM sodium azide, and 
then incubated with 1:20 dilution of appropriate FTTC- or PE-labeled monoclonal 
antibodies for 30 minutes at 4 degreesC. After an additional wash, the labeled cells are 
analyzed by flow cytometry on a FACScan (Becton Dickinson). 

Monocyte activation and/or increased survival Assays for molecules that activate 
(or alternatively, inactivate) monocytes and/or increase monocyte survival (or 
alternatively, decrease monocyte survival) arc known in the art and may routinely be 
applied to determine whetiier a molecule of the invention functions as an inhibitor or 
activator of monocytes. Polypeptides, agonists, or antagonists of the invention can be 
screened using the three assays described below. For each of these assays. Peripheral 
blood mononuclear cells (PBMC) are purified from single donor leukopacks (American 
Red Cross, Baltimore, MD) by centrifugation through a Histopaque gradient (Sigma). 
Monocytes are isolated from PBMC by counterflow centrifugal eluuiation. 

Monocyte gurvival Assay. Human peripheral blood monocytes progressively lose 
viability when cultured in absence of serum or other stimuli. Their death results from 
internally regulated process (apoptosis). Addition to the culture of activating factors, such 
as TNF-alpha dramatically improves cell survival and prevents DNA fragmentation. 
Propidium iodide (PI) staining is used to measure apoptosis as follows. Monocytes are 
cultured for 48 hours in polypropylene tubes in serum-free medium (positive control), in 
the presence of 100 ng/ml TNF-alpha (negative control), and in tiie presence of varying 
concentrations of the compound to be tested. Cells are suspended at a concentration of 2 x 
lOVml in PBS containing PI at a final concentration of 5 fig/ml. and then incubaed at room 
temperature for 5 minutes before FACScan analysis. PI uptake has been demonstrated to 
correlate with DNA firagmentation in this experimental paradigm. 

Effect on cytokine relea<;e An important function of monocytes/macrophages is 
their regulatory activity on other cellular populations of the immune system through tfie 
release of cytokines after stimulation. An ELISA to measure cytokine release is 
performed as follows. Human monocytes are incubated at a density of 5x1 cells/ml with 
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increasing concentrations of the a polypeptide of the invention and under the same 
conditions, but in the absence of the polypeptide. For IL-12 production, the cells are 
primed overnight witii IFN ( 100 U/ml) in presence of a polypeptide of the invention. LPS 
(10 ng/ml) is then added. Conditioned media are collected after 24h and kept j&ozen until 
use. Measurement of TNF-alpha, IL-10. MCP-1 and IL-8 is then performed using a 
commerciaUy available ELISA kit (e..g, R&D Systems (Minneapolis, MN)) and applying 
the standard protocols provided with the kit 

Oxidative bm?t, Purified monocytes arc plated in 96-w plate at 2-1x10^ cellAvell. 
Increasing concentrations of polypeptides of the invention are added to the wells in a total 
volume of 0.2 ml culture medium (RPMI 1640 + 10% PCS. glutamine and antibiotics). 
After 3 days incubation, the plates are centrifuged and the medium is removed from the 
weUs. To the macrophage monolayers, 0.2 ml per well of phenol red solution (140 mM 
NaQ. 10 mM potassium phosphate buffer pH 7.0, 5.5 mM dextrose, 0.56 mM phenol red 
and 19 U/ml of HRPO) is added, together witii the stimulant (200 nM PMA). The plates 
are incubated at 3TC for 2 hours and the reaction is stopped by adding 20 pi IN NaOH 
per well. The absorbance is read at 610 nm. To calculate tiie amount of HA produced by 
Uie macrophages, a standard curve of a HjO, solution of known molarity is performed for 
each experiment. 

The studies described in diis example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polypeptides, polynucleotides (e.g., gene therapy), agonists, and/or 
antagonists of the invention. 

Example 35; Biological Effects of Polvp..p H des of the InvPnrinn 

Astrocvte and Neuronal Assays - 

Recombinant polypeptides of the invention, expressed in Escherichia coli and 
purified as described above, can be tested for activity in promoting die survival, neurite 
outgrowth, or phenotypic differentiation of cortical neuronal cells and for inducing tiie 
proliferation of glial fibrillary acidic protein immunopositive cells, astrocytes. The 
selection of cortical cells for the bioassay is based on Uie prevalent expression of FGF-I 
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and FGF-2 in cortical structures and on the previously reported enhancement of cortical 
neuronal survival resulting from FGF-2 treatment. A thymidine incorporation assay, for 
example, can be used to elucidate a polypeptide of the invention's activity on these cells. 
Moreover, previous reports describing the biological effects of FGF-2 (basic FGF) 
5 on cortical or hippocampal neurons in vitro have demonstrated increases in both neuron 
survival and neurite outgrow* (Walicke ct al., "Fibroblast growth factor promotes 
survival of dissociated hippocampal neurons and enhances neurite extension." Proc. Nail. 
Acad. Sci. USA «3:3012-3016. (1986). assay herein incorporated by reference in its 
entirety). However, reports from experiments done on PC- 12 cells suggest that these two 
10 responses are not necessarily synonymous and may depend on not only which FGF is 
being tested but also on which receptor(s) are expressed on the target cells. Using the 
primary cortical neuronal culture paradigm, the ability of a polypeptide of the invention to 
induce neurite outgrowth can be compared to the response achieved with FGF-2 using, for 
example, a thymidine incorporation assay. 

15 

Fibroblast and endothel ial cell a-ssays - 

Human lung fibroblasts arc obtained from Clonetics (San Diego, CA) and 
maintained in growth media from Clonetics. Dermal microvascular endothelial cells are 
obtained from Cell Applications (San Diego. CA). For proliferation assays, the human 

20 lung fibroblasts and dermal microvascular endothelial cells can be cultured at 5,000 
cells/well in a 96-well plate for one day in growth medium. The cells are then incubated 
for one day in 0. 1 % BS A basal medium. After replacing the medium with fresh 0. 1 % BSA 
medium, the cells arc incubated with the test proteins for 3 days. Alamar Blue (Alamar 
Biosciences, Sacramento, CA) is added to each well to a final concentration of 10%. The 

25 cells are incubated for 4 hr. Cell viability is measured by reading in a CytoFluor 

fluorescence reader. For the PGE2 assays, the human lung fibroblasts arc cultured at 
5,000 cells/well in a 96-well plate for one day. After a medium change to 0.1% BSA 
basal medium, the cells are incubated with FGF-2 or polypeptides of the invention with or 
without IL-la for 24 hours. The superaatants are collected and assayed for PGE^ by EIA 
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kit (Cayman, Ann Aibor, MI). For the IL-6 assays, the human lung fibroblasts are 
cultured at 5,000 cellsAvell in a 96-well plate for one day. After a medium change to 
0.1% BSA basal medium, the cells are incubated with FGF-2 or with or without 
polypeptides of the invention ILrla for 24 hours. The supematants are collected and 
5 assayed for IL-6 by ELIS A kit (Endogen, Cambridge, MA). 

Human lung fibroblasts are cultured with FGF-2 or polypeptides of the invention 
for 3 days in basal medium before the addition of Alamar Blue to assess effects on growdi 
of the fibroblasts. FGF-2 should show a stimulation at 10 - 2500 ng/ml which can be used 
to compare stimulation with polypeptides of the invention. 

10 

Parkinson Models . 

The loss of motor function in Parkinson*s disease is attributed to a deficiency of 
striatal dopamine resulting from the degeneration of the nigrostriatal dopaminergic 
projection neurons. An animal model for Parkinson's that has been extensively 

15 characterized involves the systemic administration of l-methyl-4 phenyl 1,2,3,6- 

tetrahydropyridine (MPTP). In the CNS, MPTP is taken-up by astrocytes and catabolized 
by monoamine oxidase B to l-methyl-4-phenyl pyridine (MPF) and released. 
Subsequently, MPP* is actively accumulated in dopaminergic neurons by the high-affinity 
reuptake transporter for dopamine. MPP* is then concentrated in mitochondria by the 

20 electrochemical gradient and selectively inhibits nicotidamide adenine disphosphate: 

ubiquinone oxidoreductionase (complex I), thereby interfering with electron transport and 
eventually generating oxygen radicals. 

It has been demonstrated in tissue culture paradigms that FGF-2 (basic FGF) has 
trophic activity towards nigral dopaminergic neurons (Ferrari et al.. Dev. BioL 1989). 

25 Recently, Dr. Unsicker's group has demonsuated that administering FGF-2 in gel foam 
implants in the striatum results in the near complete protection of nigral dopaminergic 
neurons from the toxicity associated with MPTP exposure (Otto and Unsickcr, J. 
Neuroscience, 1990). 

Based on the data with FGF-2, polypeptides of the invention can be evaluated to 

30 determine whether it has an action similar to that of FGF-2 in enhancing dopaminergic 
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neuronal survival in vitro and it can also be tested in vivo for protection of dopaminergic 
neurons in the striatum from the damage associated with MPTP treatment. The potential 
effect of a polypeptide of the invention is first examined in vitro m a dopaminergic 
neuronal cell culnire paradigm. The cultures are prepared by dissecting the midbrain floor 
5 plate from gestation day 14 Wistar rat embryos. The tissue is dissociated with Uypsin and 
seeded at a density of 200,000 cells/cm^ on polyorthinine-laminin coated glass coverslips. 
The cells are maintained in Dulbecco*s Modified Eagle's medium and F12 medium 
contaimng hormonal supplements (Nl). The cultures are fixed with paraformaldehyde 
after 8 days in vitro and arc processed for tyrosine hydroxylase, a specific marker for 

10 dopminergic neurons, immunohistochemical staining. Dissociated cell cultures are 
prepared from embiyonic rats. The culture medium Ls changed every third day and the 
factors are also added at that time. 

Since the dopaminergic neurons are isolated from animals at gestation day 14, a 
developmental tune which is past the stage when the dopaminergic precursor cells arc 

15 proliferating, an increase in the number of tyrosine hydroxylase immunopositive neurons 
would represent an increase in the number of dopaminergic neurons surviving in vitro. 
Therefore, if a polypeptide of the invention acts to prolong the survival of dopaminergic 
neurons, it would suggest that the polypeptide may be involved in Parkinson*s Disease. 
The studies described in this example tested activity of a polypeptide of the 

20 invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

Exampte 3(?; The KffTfCt of Polvpeptides of the in vmtm n on the Crnwth nf 
25 Vascular Kndnthelial Celk 

On day 1, human umbilical vein endothelial cells (HUVEC) are seeded at 2-5x10* 
cells/35 nun dish density in Ml 99 medium containing 4% fetal bovine serum (FBS). 16 
units/ml heparin, and 50 units/ml endothelial cell growth supplements (ECGS, 
Biotechnique, Inc.). On day 2, the medium is replaced with M199 containing 10% FBS, 8 
30 uniis/ml heparin. A polypeptide having the amino acid sequence of SEQ ID NO: Y, and 
positive controls, such as VEGF and basic PGP (bPGP) are added, at varying 



wo 00/58468 



284 



PCT/USOQ/07526 



concentrations. On days 4 and 6. the medium is replaced. On day 8, cell nmnber is 
determined with a Coulter Counter. 

An increase in the number of HUVEC ceUs indicates that the polypeptide of the 
invention may proliferate vascular endothelial cells. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 



Example 37; Stimulatory Effect of Polvpi.p tides of thg Invention on fhp 
Proliferation of Va5sciilar F.ndothelial Tdls 

For evaluation of mitogenic activity of growth factors, the colorimetric MTS 

(3-(4,5-dimethylthiazoI-2-yl)-5-(3-carboxymethoxyphenyl)-2-(4-sulfophenyl)2H- 
tetrazolium) assay with tiie electron coupling reagent PMS (phenazine methosulfate) was 
performed (CellTiter 96 AQ, Promega). Cells are seeded in a 96-well plate (5,000 
cells/well) in 0.1 mL serum-supplemented medium and are allowed to attach overnight. 
After serum-starvation for 12 hours in 0.5% FBS, conditions (bFGF, VEGFjjj or a 
polypeptide of the invention in 0.5% FBS) wiUi or wiUiout Heparin (8 U/ml) are added to 
wells for 48 hours. 20 mg of MTS/PMS mixture (1:0.05) arc added per well and allowed 
to incubate for 1 hour at ST^C before measuring die absorbance at 490 nm in an EUSA 
plate reader. Background absorbance from control wells (some media, no cells) is 
subtracted, and seven wells arc performed in parallel for each condition. See, Leak et aL 
In Vitro Cell Dev. Biol. 3flA;512-518 (1994). 

The studies described in this example tested activity of a polypeptide of die 
invention. However, one skilled in the art could easily modify die exemplified studies to 
test the activity of polynucleotides (e.g.. gene tiierapy), agonists, and/or antagonists of the 
invention. 
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Example 38; Inhibition of PDGF-induced Vascular Smooth Mii^Hp T^H 
ProUferation Sti mulatory Effect 

HAoSMC proliferation can be measured, for example, by BrdUrd incorporation. 
5 Briefly, subconfluent, quiescent cells grown on the 4-chamber slides are transfected widi 
CRP or FITC-labeled AT2-3LP. Then, the cells are pulsed with 10% calf serum and 6 
mg/ml BrdUrd. After 24 h, immunocytochemistiy is performed by using BrdUrd Staining 
Kit (Zymed Laboratories). In brief, the cells are incubated with the biotinylaled mouse 
anti-BrdUrd antibody at 4 degrees C for 2 h after being exposed to denaturing solution and 

10 then incubated with the streptavidin-peroxidase and diaminobenzidine. After 

countcrstaining with hematoxylin, the cells are mounted for microscopic examination, and 
the BrdUrd-positive cells are counted. The BrdUrd index is calculated as a percent of the 
BrdUrd-positive cells to the total ceU number. In addition, the simultaneous detection of 
the BrdUrd staining (nucleus) and the FTTC uptake (cytoplasm) is performed for 

15 individual cells by the concomitant use of bright field illumination and dark field-UV 
fluorescent illumination. See, Hayashida et al., J. Biol. Chem. 6:271(36):21985-21992 
(1996). 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
20 test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

Example 39; Stimulation of Endothi^lial lyiigrffti^^n 

This example will be used to explore the possibility that a polypeptide of the 
25 invention may stimulate lymphatic endothelial cell migration. 

Endothelial cell migration assays are performed using a 48 well microchemotaxis 
chamber (Neuroprobe Inc., Cabin John, MD; Falk, W., et al., J. Immunological Methods 
1980;33:239-247). Polyvinylpyrrolidone-frec polycarbonate filters with a pore size of 8 
um (Nucleopore Corp. Cambridge, MA) are coated with 0. 1 % gelatin for at least 6 hours 
30 at room temperanire and dried under sterile air. Test substances are diluted to appropriate 
concentrations in Ml 99 supplemented with 0.25% bovine serum albumin (BSA), and 25 
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ul of the final dilution is placed in the lower chamber of the modified Boyden apparatus. 
Subconfluent, early passage (2-6) HUVEC or BMEC cultures are washed and trypsinized 
for the minimum time required to achieve cell detachment. After placing the filter 
between lower and upper chamber. 2.5 x 10^ cells suspended in 50 ul M199 containing 1% 
5 FES are seeded in the upper compartment. The apparatus is then incubated for 5 hours at 
37°C in a humidified chamber with 5% C02 to allow cell migration. After the incubation 
period, the filter is removed and the upper side of the filter with the non-migrated cells is 
scraped with a rubber policeman. The filters are fixed with methanol and stained with a 
Giemsa solution (Diff-Quick, Baxter. McGraw Park, IL). Migration is quantified by 

10 counting cells of three random high-power fields (40x) in each well, and ail groups arc 
performed in quadruplicate. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 

15 invention. 

Example 40; Stimulation of Nit ric Oxide Production hv Endothelial Cel^ 

Niuic oxide released by the vascular endothelium is believed to be a mediator of 
vascular endothelium relaxation. Thus, activity of a polypeptide of the mvention can be 
20 assayed by determining nitric oxide production by endothelial cells in response to the 
polypeptide. 

Nitric oxide is measured in 96-well plates of confluent microvascular endothelial 
cells after 24 hours starvation and a subsequent 4 hr exposure to various levels of a 
positive control (such as VEGF-I) and the polypeptide of the invention. Nitric oxide in 

25 the medium is determined by use of the Griess reagent to measure total nitrite after 

reduction of nitric oxide-derived nitrate by nitrate reductase. The effect of the polypeptide 
of the invention on nitric oxide release is examined on HUVEC. 

Briefly, NO release from cultured HUVEC monolayer is measured with a NO- 
specific polarographic electrode connected to a NO meter (Iso-NO, Worid Precision 

30 Instruments Inc.) (1049). Calibration of the NO elements is performed according to the 
following equation: 
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2KNO2 + 2KI + 2H2SO462NO + I2 + 2H2O + 2K2SO4 
The standard calibration curve is obtained by adding graded concentrations of 
KNO2 (0, 5, 10, 25, 50, 100, 250, and 500 nmol/L) into the calibration solution containing 
KI and H2SO4. The specificity of the Iso-NO electrode to NO is previously determined by 
5 measurement of NO from authentic NO gas ( 1 050). The culture medium is removed and 
HUVECs are washed twice with Dulbecco*s phosphate buffered saline. The cells are then 
bathed in 5 ml of filtered Krebs-Henseleit solution in 6-wcll plates, and the cell plates are 
kept on a slide warmer (Lab Line Instruments Inc.) To maintain the temperature at 37*C. 
The NO sensor probe is inserted vertically into the wells, keeping the tip of the electrode 2 

10 nmi under the surface of the solution, before addition of the different conditions. 
S-nitroso acetyl penicillamin (SNAP) is used as a positive control. The amount of 
released NO is expressed as picomoles per 1x10* endothelial cells. All values reported are 
means of four to six measurements in each group (number of cell culture wells). See, 
Leaker a/. Biochem. andBiophys. Res. Comm. 277:96-105 (1995). 

15 The studies described in this example tested activity of polypeptides of the 

invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

20 Example 41: Effect of Polvpepides of the Invention on Co rd Formation In 
Angiogenesis 

Another step in angiogenesis is cord formation, marked by differentiation of 
endothelial cells. This bioassay measures the ability of microvascular endothelial cells to 
form capillary-like structures (hollow structures) when cultured in vitro. 

25 CADMEC (microvascular endothelial cells) are purchased from Cell Applications, 

Inc. as proliferating (passage 2) cells and are cultured in Cell Applications* CADMEC 
Growth Medium and used at passage 5. For the in vitro angiogenesis assay, the wells of a 
48-well cell culture plate are coated with Cell Applications* Attachment Factor Medium 
(200 ml/well) for 30 min. at 37°C. CADMEC are seeded onto the coated wells at 7,500 

30 cellsAvell and cultured overnight in Growth Medium. The Growth Medium is then 
replaced with 300 mg Cell Applications' Chord Formation Medium containing control 
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buffer or a polypeptide of the invention (0. 1 to 1 00 ng/ml) and the cells are cultured for an 
additional 48 hr. The numbers and lengths of the capillary-like chords are quantitated 
through use of the Boeckeler VIA- 170 video image analyzer. All assays are done in 
triplicate. 

5 Commercial (R&D) VEGF (50 ng/ml) is used as a positive control, b-esteradiol (1 

ng/ml) is used as a negative control. The appropriate buffer (without protein) is also 
utilized as a control. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
10 test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

Example 42; Angiogenic Effect on Chick Ch orioallantoic Membrane 

Chick chorioallantoic membrane (CAM) is a well-established system to examine 
15 angiogenesis. Blood vessel formation on CAM is easily visible and quantifiable. The 
ability of polypeptides of the invention to stimulate angiogenesis in CAM can be 
examined. 

Fertilized eggs of the White Leghorn chick (Callus gallus) and the Japanese qual 
{Cotumix cotumix) are incubated at 37.8X and 80% humidity. Differentiated CAM of 

20 16-day-old chick and 13-day-old qual embryos is studied with the following methods. 

On Day 4 of development, a window is made into the egg shell of chick eggs. The 
embryos are checked for normal development and the eggs sealed with cellotape. They 
are further incubated until Day 13. Thermanox coverslips (Nunc, Naperville, IL) are cut 
into disks of about S nrni in diameter. Sterile and salt-free growth factors are dissolved in 

25 distilled water and about 3.3 mg/ 5 ml are pipetted on the disks. After air-drying, the 
inverted disks are applied on CAM. After 3 days, the specimens are fixed in 3% 
glutaraldehyde and 2% formaldehyde and rinsed in 0.12 M sodium cacodylate buffer. 
They are photographed with a stereo microscope [Wild MS] and embedded for semi- and 
ulu-athin sectioning as described above. Controls are performed with carrier disks alone. 

30 The studies described in this example tested activity of a polypeptide of the 

mvention. However, one skilled in the art could easily modify the exemplified studies to 
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test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

Example 43: AngiogenesLs Ass ay Using a Matri^el Implant in Mot^e 
5 In vivo angiogenesis assay of a polypeptide of the invention measures the ability of 

an existing capillary network to form new vessels m an implanted capsule of murine 
extracellular matrix material (Matrigel). The protein is mixed with the liquid Matrigel at 4 
degree C and the mixture is then injected subcutaneously in mice where it solidifies. After 
7 days, the solid "plug" of Matrigel is removed and examined for the presence of new 

10 blood vessels. Matrigel is purchased from Becton Dickinson Labware/CoUaborative 
Biomedical Products. 

When thawed at 4 degree C the Matrigel material is a liquid. The Matrigel is 
mixed with a polypeptide of the invention at 150 ng/ml at 4 degrees C and drawn into cold 
3 ml syringes. Female C57B1/6 mice approximately 8 weeks old are injected with the 

15 mixture of Matrigel and experimental protein at 2 sites at the midventral aspect of the 
abdomen (0.5 ml/site). After 7 days, the mice arc sacrificed by cervical dislocation, the 
Matrigel plugs are removed and cleaned (i.e., all clinging membranes and fibrous tissue is 
removed). Replicate whole plugs are fixed in neutral buffered 10% formaldehyde, 
embedded in paraffin and used to produce sections for histological examination after 

20 staining with Masson's Trichrome. Cross sections from 3 different regions of each plug 
are processed. Selected sections are stained for the presence of vWF. The positive control 
for this assay is bovine basic PGP (1 50 ng/ml). Matrigel alone is used to determine basal 
levels of angiogenesis. 

The studies described in this example tested activity of a polypeptide of the 

25 invention. However, one skilled m the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 
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Example 44; Rescue of Ischemia in Rabbit I^w er Limh Model 

To study the in vivo effects of polynucleotides and polypeptides of the invention 
on ischemia, a rabbit hindlimb ischemia model is created by surgical removal of one 
femoral arteries as described previously (Takeshita et aL.AmJ. Pathol /47: 1649-1660 
5 (1995)). The excision of the femoral arteiy results in retrograde propagation of thrombus 
and occlusion of the external iliac artery. Consequently, blood flow to the ischemic limb 
is dependent upon collateral vessels originating from the internal iliac arteiy (Takeshitae/ 
ai Am J. PathoU47:l649-\660 (1995)). An interval of 10 days is aUowed for post- 
operative recovery of rabbits and development of endogenous collateral vessels. At 10 

10 day post-opcratively (day 0), after performing a baseline angiogram, the internal iliac 
artery of the ischemic limb is transfected with 500 mg naked expression plasmid 
containing a polynucleotide of the invention by arterial gene transfer technology using a 
hydrogel-coated balloon catheter as described (Riessen et al Hum Gene Ther. ^:749-758 
(1993); Leclerc etal / Clin, Invest, 90: 936-944 (1992)). When a polypeptide of the 

15 invention is used in the Ureatment, a single bolus of 500 mg polypeptide of the invention or 
control is delivered into the internal iliac artery of the ischemic limb over a period of 1 
min. through an infusion catheter. On day 30, various parameters are measured in these 
rabbits: (a) BP ratio - The blood pressure ratio of systolic pressure of the ischemic limb to 
that of normal limb; (b) Blood Flow and Flow Reserve - Resting FL: the blood flow 

20 during undilated condition and Max FL: the blood flow during fully dilated condition (also 
an indirect measure of the blood vessel amount) and Flow Reserve is reflected by the ratio 
of max FL: resting FL; (c) Angiographic Score - This is measured by the angiogram of 
collateral vessels. A score is determined by the percentage of circles in an overiaying grid 
that with crossing opacified arteries divided by the total number m the rabbit thigh; (d) 

25 Capillary density - The number of collateral capillaries determined in light microscopic 
sections taken from hindlimbs. 

The studies described in this example tested activity of polynucleotides and 
polypeptides of the invention. However, one skilled in the art could easily modify the 
exemplified studies to test the agonists, and/or antagonists of the invention. 
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Example 45; Effect of Polvpeptidas of the Invention on Vasodilatinn 

Since dilation of vascular endothelium is important in reducing blood pressure, the 
ability of polypeptides of the invention to affect the blood pressure in spontaneously 
hypertensive rats (SHR) is examined. Increasing doses (0, 10, 30, 100, 300, and 900 
5 mg/kg) of the polypeptides of the invention arc administered to 13-14 week old 
spontaneously hypertensive rats (SHR). Data are expressed as the mean +/- SEM. 
Statistical analysis are performed with a paued t-test and statistical significance is defined 
as p<0.05 vs. the response to buffer alone. 

The smdies described in this example tested activity of a polypeptide of the 
10 invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 



Example 46: Rat Ischemic Skin Flap 
15 The evaluation parameters include skin blood flow, skin temperature, and factor 

VIII immunohistochemistry or endothelial alkaline phosphatase reaction. Expression of 
polypeptides of the invention, during the skin ischemia, is studied using in situ 
hybridization. 

The study in this model is divided into three parts as follows: 
20 a) Ischemic skin 

b) Ischemic skin wounds 

c) Normal wounds 

The experimental protocol includes: 

a) Raismg a 3x4 cm. single pedicle full-thickness random skin flap (myocutaneous 
25 flap over the lower back of the animal), 

b) An excisional wounding (4-6 mm in diameter) in the ischemic skin (skin-flap). 

c) Topical treatment with a polypeptide of the invention of the excisional wounds 
(day 0, 1, 2, 3, 4 post- wounding) at the following various dosage ranges: Img to 100 mg. 

d) Harvesting the wound tissues at day 3, 5, 7, 10, 14 and 21 post-wounding for 
30 histological, immunohistochemical, and in situ studies. 
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The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify die exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

5 

Exampk 47; Peripheral Arterial Disease Model 

Angiogenic therapy using a polypeptide of the invention is a novel therapeutic 
strategy to obtain restoration of blood flow around the ischemia in case of peripheral 
10 arterial diseases. The experimental protocol includes: 

a) One side of the femoral artery is ligated to create ischemic muscle of 
the hindlimb, the other side of hindlimb serves as a control. 

b) a polypeptide of the invention, in a dosage range of 20 mg - 500 mg, is 
delivered uitravenously and/or intramuscularly 3 times (perhaps more) per week for 2-3 

IS weeks. 

c) The ischemic muscle tissue is collected after ligation of the femoral 

artery at 1, 2, and 3 weeks for the analysis of expression of a polypeptide of the invention 
and histology. Biopsy is also performed on the other side of normal muscle of the 
contralateral hindlimb. 
20 The studies described in this example tested activity of a polypeptide of the 

invention. However, one skiUed in the art could easily modify die exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 



25 Example 48; Ischemic Myocardial Disease MoHpI 

A polypeptide of the invention is evaluated as a potent mitogen capable of 
stimulating the development of collateral vessels, and restructuring new vessels after 
coronaiy artery occlusion. Alteration of expression of the polypeptide is investigated in 
30 situ. The experimental protocol includes: 
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a) The heart is exposed through a left-side thoracotomy in the rat Immediately, 
the left coronary artery is occluded with a thin suture (6-0) and the thorax is closed. 

b) a polypeptide of the invention, in a dosage range of 20 mg - 500 mg, is 
delivered intravenously and/or mtramuscularly 3 times (perhaps more) per week for 2-4 

5 weeks. 

c) Thirty days after the surgery, the heart is removed and cross-sectioned 
for morphometric and in situ analyzes. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exenq)lified smdies to 
10 test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

Example 49: Rat Corneal Wound Healing Model 

15 This animal model shows the effect of a polypeptide of the invention on 

neovascularization. The experimental protocol includes: 

a) Making a 1-1.5 nun long incision from the center of cornea into the stromal 

layer. 

b) Inserting a spatula below the lip of the incision facing the outer comer of 
20 the eye. 

c) Making a pocket (its base is 1-1.5 nmi form the edge of the eye). 

« 

d) Positioning a pellet, containing 50ng- 5ug of a polypeptide of the invention, 
within the pocket. 

e) Treatment with a polypeptide of the invention can also be applied topically 
25 to the corneal wounds in a dosage range of 20mg - 500mg (daily treatment for five days). 

The studies described in this example tested activity of a polypeptide of die 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 
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ExaiPPte gO; Piabetic Mouse and GlucocorticnH.fn.p aired Wound Rpalinp 
Models 

A. IXabeticdb-t/db+ Mouse Model 
5 To demonstrate that a polypeptide of the invention accelerates the healing process, 

the geneticaUy diabetic mouse model of wound healing is used. The ftiU thickness wound 
healing model in the db+/db+ mouse is a well characterized, clinically relevant and 
reproducible model of impaired wound healing. Healing of the diabetic wound is 
dependent on formation of granulation tissue and re-epithelialization rather than 

10 contracUon (Gartner, M.H. et al, J. Surg. Res. 52:389 (1992); Greenhalgh. D.G. et ai. 
Am. J. Pathol. 136:1235 (1990)). 

The diabetic animals have many of the characteristic features observed in Type n 
diabetes mellitus. Homozygous (db+/db+) mice are obese in comparison to their normal 
heterozygous (dbW+m) littermates. Mutant diabetic (db+/db+) mice have a single 

15 autosomal recessive mutation on chromosome 4 (dbf ) (Coleman et ai Proc. Natl. Acad. 
Set. USA 77:283-293 (1982)). Animals show polyphagia, polydipsia and polyuria. 
Mutant diabetic mice (db+/db+) have elevated blood glucose, increased or normal insulin 
levels, and suppres.sed cell-mediated inununity (Mandel et ai. J. Immunol J 20:1375 
(1978); Debray-Sachs, M. et al., Clin. Exp. Immunol. 51(1):\-1 (1983); Leiter et al,Am. 

20 J. of Pathol. 114:46-55 ( 1 985)). Peripheral neuropathy, myocardial complications, and 
microvascular lesions, basement membrane thickening and glomerular filtration 
abnormalities have been described in these animals (Norido, F. et al.. Exp. Neurol. 
83(2)221-231 (1984); Robertson et al. Diabetes 29( J ):60-67 (1980); Giacomelli et al. 
Lab Invest. 40(4).46O-473 (1979); Coleman, D.L.. Diabetes 31 (Suppl).\-6 (1982)). These 

25 homozygous diabetic mice develop hyperglycemia that is resistant to insulin analogous to 
human type II diabetes (Mandel et al, J. Immunol 120: 1375-1377 (1978)). 

The characteristics observed in these animals suggests that healing in this model 
may be similar to the healing observed in human diabetes (Greenhalgh, et al.. Am. J. of 
Pathol 736:1235-1246(1990)). 

30 Genetically diabetic female C57BL/KsJ (db+/db+) mice and their non-diabetic 

(dbW+m) heterozygous littermates are used in this study (Jackson Laboratories). The 
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animals are purchased at 6 weeks of age and are 8 weeks old at the beginning of the study. 
Animals are individually housed and received food and water ad libitum. All 
manipulations are performed using aseptic techniques. The experiments are conducted 
according to the rules and guidelines of Human Genome Sciences, Inc. Institutional 
5 Animal Care and Use Committee and die Guidelines for the Care and Use of Laboratory 
Animals. 

Wounding protocol is performed according to previously reported methods 
(Tsuboi, R. and Rifkin, D.B.. J. Exp. Med. 772:245-251 (1990)). Briefly, on the day of 
wounding, animals arc anesthetized with an intraperitoneal injection of Avertin (0.01 

10 mg/mL), 2.2,2-tribromoethanol and 2"methyl-2-butanol dissolved in deionized water. The 
dorsal region of the animal is shaved and the skin washed with 70% ethanol solution and 
iodine. The surgical area is dried with sterile gauze prior to wounding. An 8 mm full- 
thickness wound is then created using a Keyes tissue punch. Immediately following 
wounding, the surrounding skin is gently stretched to eliminate wound expansion. The 

15 wounds are left open for the duration of the experiment. Application of the treatment is 
given topically for 5 consecutive days commencing on the day of wounding. Prior to 
treatment, wounds are gently cleansed with sterile saline and gauze sponges. 

Wounds are visually examined and photographed at a fixed distance at the day of 
surgery and at two day intervals thereafter. Wound closure is determined by daily 

20 measurement on days 1-5 and on day 8. Wounds arc measurcd horizontally and vertically 
using a calibrated Jameson caliper. Wounds are considered healed if granulation tissue is 
no longer visible and the wound is covered by a continuous epithelium. 

A polypeptide of the invention is administered using at a range different doses, 
from 4mg to 500mg per wound per day for 8 days m vehicle. Vehicle control groups 

25 received 50mL of vehicle solution. 

Animals arc euthanized on day 8 with an intraperitoneal injection of sodium 
pentobaibital (300mg/kg). The wounds and surrounding skin are then harvested for 
histology and immunohistochemistry. Tissue specimens are placed in 10% neutral 
buffered formalin in tissue cassettes between biopsy sponges for further processing. 

30 Three groups of 10 animals each (5 diabetic and 5 non-diabetic controls) arc 

evaluated: 1) Vehicle placebo control, 2) untreated group, and 3) trcated group. 
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Wound closure is analyzed by measuring the area in the vertical and horizontal 
axis and obtaining the total square area of the wound. Contraction is then estimated by 
establishing the differences between the initial wound area (day 0) and that of post 
treatment (day 8). The wound area on day 1 is 64mm^ the corresponding size of the 
5 dermal punch. Calculations are made using the following formula: 

[Open area on day 8] - [Open area on day 1] / [Open area on day 1] 

Specimens arc fixed in 10% buffered formalin and paraffin embedded blocks are 

10 sectioned perpendicular to the wound surface (Snrni) and cut using a Reichert-Jung 

microtome. Routine hematoxylin-eosin (H&E) staining is performed on cross-sections of 
bisected wounds. Histologic examination of the wounds are used to assess whether the 
healing process and the morphologic appearance of the repaired skin is altered by 
treatment with a polypeptide of the invention. This assessment included verification of 

1 5 the presence of cell accumulation, inflammatory cells, capillaries, fibroblasts, re- 

epithelialization and epidermal maturity (Greenhalgh, D.G. etal. Am. J. PathoL 136:1235 
(1990)). A calibrated lens micrometer is used by a blinded observer. 

Tissue sections are also stained immunohistochemically with a polyclonal rabbit 
anti-human keratin antibody using ABC Elite detection system. Human skin is used as a 

20 positive tissue control while non-immune IgG is used as a negative control. Keratinocyte 
growth is determined by evaluating the extent of reepithelialization of the wound using a 
calibrated lens micrometer. 

Proliferating cell nuclear antigen/cyclin (PCNA) in skin specimens is demonstrated 
by using anti-PCNA antibody (1 :50) with an ABC Elite detection system. Human colon 

25 cancer can serve as a positive tissue conu-ol and human brain tissue can be used as a 
negative tissue control. Each specimen includes a section with omission of the primary 
antibody and substitution widi non-inmiune mouse IgG. Ranking of these sections is 
based on the extent of proliferation on a scale of 0-8, the lower side of the scale reflecting 
slight proliferation to the higher side reflecting intense proliferation. 

30 Experimental data are analyzed using an unpaired t test. A p value of < 0.05 is 

considered significant. 
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B. Steroid Impaired Rat Model 

The inhibition of wound healing by steroids has been well documented in various 
in vitro and in vivo systems (Wahl, Glucocorticoids and Wound healing. In: Anti- 
5 Inflammatory Steroid Action: Basic and Clinical Aspects. 280-302 (1989); V/dhletaL, J. 
Immunol 115: 476-481 (1975); Werb etal.. /. Exp. Med 747:1684-1694 (1978)). 
Glucocorticoids retard wound healing by inhibiting angiogenesis, decreasing vascular 
permeability (Ebert etal.^An. Intern. Med. 57:701-705 (1952)). fibroblast proliferation, 
and collagen synthesis (Beck e/fl/.. Growth Factors. 5:295-304(1991); Haynesc/fli, 

10 /. Clin. Invest. 61: 703-797 (1978)) and producing a transient reduction of circulating 

monocytes (Haynes et al., J. Clin. Invest. 61: 703-797 (1978); Wahl, "Glucocorticoids and 
wound healing-. In: Antiinflammatory Steroid Action: Basic and Clinical Aspects, 
Academic Press. New Yoik, pp. 280-302 (1989)). The systemic administration of steroids 
to impaired wound healing is a well establish phenomenon in rats (Beck et a/.. Growth 

15 Factors. 5: 295-304 (1991); Haynes et al, J. Clin. Invest. 61: 703-797 (1978); Wahl, 
"Glucocorticoids and wound healing". In: Antiinflammatory Steroid Action: Basic and 
Clinical Aspects, Academic Press, New York, pp. 280-302 (1989); Pierce etal, Proc. 
Natl Acad Sci. USA 86: 2229-2233 (1989)). 

To demonstrate that a polypeptide of the invention can accelerate the healing 

20 process, the effects of multiple topical applications of the polypeptide on fiiU thickness 
excisional skin wounds in rats in which healing has been impaired by the systemic 
administration of methylprednisolone is assessed. 

Young adult male Sprague Dawley rats weighing 250-300 g (Charles River 
Laboratories) arc used in this example. The animals arc purchased at 8 weeks of age and 

25 are 9 weeks old at the beginning of the study. The healmg response of rats is unpaired by 
the systemic administration of methylprednisolone (17mg/kg/rat intramuscularly) at the 
time of wounding. Animals are individually housed and received food and water ad 
libitum. All manipulations are performed using aseptic techniques. This study is 
conducted according to the rules and guidelines of Human Genome Sciences, Inc. 

30 Institutional Animal Care and Use Committee and the Guidelines for the Care and Use of 
Laboratory Animals. 
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TTie wounding protocol is followed according to section A, above. On the day of 
wounding, animals are anesthetized with an intramuscular injection of ketamine (50 
mg/kg) and xylazine (5 mg/kg). The dorsal region of the animal is shaved and the skin 
washed with 70% ethanol and iodine solutions. The surgical area is dried with sterile 
gauze prior to wounding. An 8 mm full-thickness wound is created using a Keyes tissue 
punch. The wounds are left open for the duration of the experiment. Applications of the 
tesUng materials are given topically once a day for 7 consecutive days commencing on the 
day of wounding and subsequent to methylprednisolone administration. Prior to 
treatment, wounds are gentiy cleansed witii sterile saline and gauze sponges. 

Wounds are visually examined and photogr^hed at a fixed distance at tiie day of 
wounding and at the end of treatment. Wound closure is determined by daily measurement 
on days 1-5 and on day 8. Wounds are measured horizontally and vertically using a 
calibrated Jameson caliper. Wounds are considered healed if granulation tissue is no 
longer visible and the wound is covered by a continuous epithelium. 

The polypeptide of the invention is administered using at a range different doses, 
from 4mg to 500mg per wound per day for 8 days in vehicle. Vehicle control groups 
received 50mL of vehicle solution. 

Animals are eutiianized on day 8 with an intraperitoneal injection of sodium 
pentobarbital (300mg/kg). The wounds and surrounding skin are Uien harvested for 
histology. Tissue specimens are placed in 10% neutral buffered formalin in tissue 
cassettes between biopsy sponges for further processing. 

Four groups of 10 animals each (5 wiUi methylprednisolone and 5 without 
glucocorticoid) arc evaluated: 1) Untreated group 2) Vehicle placebo control 3) treated 
groups. 

Wound closure is analyzed by measuring the area in the vertical and horizontal 
axis and obtaining die total area of die wound. Closure is tiien estimated by establishing 
the differences between the initial wound area (day 0) and that of post treatment (day 8). 
The wound area on day 1 is 64mm-. the corresponding size of the dermal punch. 
Calculations are made using the following formula: 

[Open area on day 8] - [Open area on day 1] / (Open area on day 1] 
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Specimens are fixed in 10% buffered formalin and paraffin embedded blocks are 
sectioned perpendicular to the wound surface (5mm) and cut using an Olympus 
microtome. Routine hematoxylin-eosin (H&E) staining is performed on cross-sections of 
bisected wounds. Histologic examination of the wounds aUows assessment of whether the 
healing process and the morphologic appearance of the repaired skin is improved by 
treatment with a polypeptide of the invention. A calibrated lens micrometer is used by a 
blinded observer to determine die distance of Uie wound gap. 

Experimental data arc analyzed using an unpaired t test. A p value of < 0.05 is 
considered significant 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g.. gene Uierapy), agonists, and/or antagonists of the 
invention. 



Example 51; Lvmpha dema Animal Mnrfpl 

The purpose of this experimental approach is to create an appropriate and 
consistent lymphedema model for testing the therapeutic effects of a polypeptide of Uie 
invention in lymphangiogenesis and re-establishment of Uie lymphatic circulatory system 
in the rat hind limb. Effectiveness is measured by swelling volume of the affected Jimb, 
quantification of the amount of lymphatic va.sculature. total blood plasma protein, and 
histopathology. Acute lymphedema is observed for 7-10 days. Perhaps more importanUy, 
the chronic progress of the edema is followed for up to 3-4 weeks. 

Prior to beginning surgery, blood sample is drawn for protein concentration 
analysis. Male rats weighing approximately ~350g arc dosed witii Pentobarbital. 
SubsequenUy, die right legs arc shaved from knee to hip. The shaved area is swabbed 
witii gauze soaked in 70% EtOH. Blood is drawn for serum total protein testing. 
Circumference and volumetric measurements are made prior to injecting dye into paws 
after marking 2 measurement levels (0.5 cm above heel, at mid-pt of dorsal paw). The 
intradermal dorsum of both right and left paws arc injected wiUi 0.05 ml of 1 % Evan's 
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Blue. Circumference and volumetric measurements are then made foUowing injection of 
dye into paws. 

Using the knee joint as a landmark, a mid-leg inguinal incision is made 
circumferentially allowing the femoral vessels to be located. Forceps and hemostats are 
5 used to dissect and separate the skin flaps. After locating the femoral vessels, the 

lymphatic vessel that runs along side and underneath the vessel(s) is located. The main 
lymphatic vessels in this area arc then elecUrically coagulated suturc ligated. 

Using a microscope, muscles in back of the leg (near the semitendinosis and 
adductors) arc bluntly dissected. The popliteal lymph node is then located. The 2 
10 proximal and 2 distal lymphatic vessels and distal blood supply of the popliteal node are 
then and ligated by suturing. The popliteal lymph node, and any accompanying adipose 
tissue, is then removed by cutting connective tissues. 

Care is taken to control any mild bleeding resulting from this procedure. After 
lymphatics arc occluded, the skin flaps are sealed by using liquid skin (Vetbond) (AJ 
15 Buck). The separated skin edges are sealed to the underlying muscle tissue while leaving 
a gap of --0.5 cm around the leg. Skin also may be anchored by suturing to underlying 
muscle when necessary. 

To avoid infection, animals are housed individually with mesh (no bedding). 
Recovering animals arc checked daily through the optimal edematous peak, which 
20 typically occurred by day 5-7. The plateau edematous peak are then observed. To 

evaluate the mtensity of the lymphedema, the circumference and volumes of 2 designated 
places on each paw before operation and daily for 7 days are measured. The effect plasma 
proteins on lymphedema is determined and whether protein analysis is a useful testing 
perimeter is also investigated. The weights of both control and edematous limbs are 
25 evaluated at 2 places. Analysis is performed in a blind manner. 

Circumference Measurements: Under brief gas anesthetic to prevent limb 
movement, a cloth tape is used to measure limb circumference. Measurements are done at 
the ankle bone and dorsal paw by 2 different people then those 2 readings are averaged. 
Readings are taken from both control and edematous limbs. 
30 Volumeuic Measurements: On the day of surgery, animals arc anesthetized with 

Pentobarbital and are tested prior to surgery. For daily volumetrics animals are under 
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brief halothane anesthetic (rapid immobilization and quick recovery), both legs are shaved 
and equally marked using waterproof marker on legs. Legs are first dipped in water, then 
dipped into instrument to each maiked level then measured by Buxco edema 
software(ChenA^ictor). Data is recorded by one person, while the other is dipping the 
S limb to marked area. 

Blood-plasma protein measurements: Blood is drawn, spun, and serum separated 
prior to surgery aiid then at conclusion for total protein and Ca2+ comparison. 

Limb Weight Comparison: After drawing blood, the animal is prepared for tissue 
collection. The limbs are amputated using a quillitine, then both experimental and control 
10 legs are cut at the ligature and weighed. A second weighing is done as the tibio-cacaneal 
joint is disarticulated and the foot is weighed. 

Histological Preparations: The transverse muscle located behind the knee 
(popliteal) area is dissected and arranged in a metal mold, filled with freezeGel, dipped 
into cold methylbutane, placed into labeled sample bags at - 80EC until sectioning. Upon 
15 sectioning, the muscle is observed under fluorescent microscopy for lymphatics.. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

20 

Exampk 52; Suppression of TNF alpha-inducgd adhesion molecule exDrg5«inn 
bv a Polvneptidg of the Invcntinn 

The recruitment of lymphocytes to areas of inflanunation and angiogenesis 
involves specific receptor-ligand interactions between cell surface adhesion molecules 

25 (CAMs) on lymphocytes and the vascular endotheliunL The adhesion process, in both 
normal and pathological settings, follows a miilti-step cascade that involves intercellular 
adhesion molecule-1 (ICAM-1), vascular cell adhesion molecule-1 (VCAM-1), and 
endothelial leukocyte adhesion molecule-1 (E-seleciin) expression on endothelial cells 
(EC). The expression of these molecules and others on the vascular endothelium 

30 determines the efficiency with which leukocytes may adhere to the local vasculature and 
extravasate into the local tissue during the development of an inflanunatory response. The 
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local concentration of cytokines and growth factor participate in the modulation of the 
expression of these CAMs. 

Tumor necrosis factor alpha (TNF-a), a potent proinflammatory cytokine, is a 
stimulator of all three CAMs on endothelial cells and may be involved in a wide variety of 
5 inflammatory responses, often resulting in a pathological outcome. 

The potential of a polypeptide of the invention to mediate a suppression of TNF-a 
induced CAM expression can be examined. A modified ELIS A assay which uses ECs as a 
solid phase absorbent is employed to measure the amount of CAM expression on TNF-a 
treated ECs when co-stimulated with a member of the FGF family of proteins. 

10 To perform the experiment, human umbilical vein endothelial cell (HUVEC) 

cultures are obtained from pooled cord harvests and maintained in growth medium (EGM- 
2; Clonetics, San Diego. CA) supplemented with 10% FCS and 1% 
penicDlin/streptomycin m a 37 degree C humidified incubator containing 5% CO2. 
HUVECs are seeded in 96-well plates at concentrations of 1 x 10^ cells/well in EGM 

15 medium at 37 degree C for 1 8-24 hrs or until confluent. The monolayers are subsequently 
washed 3 times with a serum-free solution of RPMM640 supplemented with 100 U/ml 
penicillin and 100 mg/ml streptomycin, and treated with a given cytokine and/or growth 
factor(s) for 24 h at 37 degree C. Following incubation, the cells are then evaluated for 
CAM expression. 

20 Human Umbilical Vein Endothelial cells (HUVECs) are grown in a standard 96 

well plate to confluence. Growth medium is removed from the cells and replaced with 90 
ul of 199 Medium (10% FBS). Samples for testing and positive or negative controls are 
added to the plate in triplicate (in 10 ul volumes). Plates arc incubated at 37 degree C for 
eitiier 5 h (selectin and integrin expression) or 24 h (integrin expression only). Plates are 

25 aspirated to remove medium and 100 pi of 0. 1 % paraformaldehyde-PBS(with Ca++ and 
Mg-H-) is added to each well. Plates are held at 4*'C for 30 min. 

Fixative is then removed from the wells and wells are washed IX with 
PBS(+Ca>Ig>K).5% BSA and drained. Do not allow the wells to dry. Add 10 pi of 
diluted primary antibody to tiie test and control wells. Anti-ICAM-l-Biotin, Anti-VCAM- 

30 1-Biotin and Anti-E-selectin-Biotin are used at a concentration of 10 pg/ml (1:10 dilution 
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of 0.1 mg/ml stock antibody). CeUs are incubated at 3TC for 30 min. in a humidified 
environment. Wells arc washed X3 with PBS(+C:a,Mg)+0.5% BSA. 

Then add 20 pi of diluted ExtrAvidin-Alkaline Phosphotase (1 :5,000 dilution) to 
each well and incubated at 3TC for 30 min. Wells are washed X3 wiUi 
PBS(+CajV4g)+0.5% BSA. 1 tablet of p-Nitrophenol Phosphate pNPP is dissolved in 5 ml 
of glycine buffer (pH 10.4). 100 \A of pNPP substrate in glycine buffer is added to each 
test well. Standard wells in triplicate arc prcpared from die working dilution of the 
ExtrAvidin-Alkaline Phosphotase in glycine buffer: 1:5.000 (lOP) > 10*" > Iff' > lff'^.5 
Ml of each dilution is added to triplicate wells and tfie resulting AP content in each weU is 
5.50 ng, 1.74 ng, 0.55 ng, 0.18 ng. 100 \A of pNNP reagent must tiien be added to each of 
the standard wells. The plate must be incubated at 37»C for 4h. A volume of 50 pi of 3M 
NaOH is added to all wells, TTie results are quantified on a plate reader at 405 nm. The 
background subtraction option is used on blank wells filled witii glycine buffer only. The 
template is set up to indicate tiie concentration of AP-conjugate in each standard well [ 
5.50 ng; 1 .74 ng; 0.55 ng; 0. 18 ng]. Results are indicated as amount of bound AP- 
conjugate in each sample. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify die exemplified studies to 
test tile activity of polynucleotides (e.g.. gene therapy), agonists, and/or antagonists of tiw 
invention. 

It will be clear that the invention may be practiced otiierwise than as 
particularly described in tiie foregoing description and exanq}les. Numerous 
modifications and variations of die present invention are possible in light of Uie above 
teachings and. dierefore, are witiiin the scope of tiie appended claims. 

The entire disclosure of each document cited (including patents, patent 
applications, journal articles, abstracts, laboratory manuals, books, or otiier 
disclosures) in die Background of tiie Invention, Detailed Description, and Examples 
is hereby incorporated herein by reference. Further, the hard copy of die sequence 
listing submitted herewith and tiie corresponding computer readable form are bofli 
incorporated herein by reference in their entireties. 
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INDICATIONS RELATING TO ADEPOSTTED MICROORGANISM 

(PCT Rule \3bis) 



A The indications made below relate to the micnx>Tganism referred to in the description 
on page 46 jjng n/a 



a mENITFICATlONOFDEPOSrr Fimhcrdcpositsaieidcnuficdonanadditionalshcct Q 



Nameofdepositaiyiiistiuition American Type Culture Collection 



Address of depositary institution (including postal code and eomry) 
10801 University Boulevard 
Manassas, Virginia 201 1 0-2209 
United States of America 



Dateof deposit 




Accession Number 






26 April 1999 




203957 



C ADDITIONAL INDICATIONS^(an«6ikmi({rnof^p/idi6fe; This information is continued on an additional sheet Q 



a DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE rir«*em*airfoMor*iioi/ira//a'^^ 
Europe 

In respect to those designations In which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the Issue of such a sample to an expert ncnninated by the person requesting the sample (Rule 28 (4) EPC). 



E SEPARATEl!TJRNISHINGOFINDICATIONS/7efli«Wflii*i/TO/iyp//a^^ 



TTie indi«»tions listed below will be submitted to the International Bureau later ^pec^Aegmindnabff€ffdmmacatkmse&, 'AcasAm 
Immber af Dqxah'J 



For receiving Office use only 



Q^Thjs sheet was recei ved with the mtemational application 
Authorized ofiic^ V ^ 



Forlntemattonal Bureau use only 



I I ThissheetwasreceivedbydielntemationalBurea] 



luon: 



Authorized officer 



Fonn PCT/RO/134 (July 1992) 
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ATCC Deposit No.: 203957 
CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the fUrnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the appUcation has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the appUcation. 
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ATCC Deposit No.: 203957 



DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the fiimishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the fiimishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months fi-om the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the fiimishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person ^proved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refiised or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 31F(1) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be fiimished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
pubHc under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 
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Whai Is Claimed Is: 

1 . An isolated nucleic acid molecule comprising a polynucleotide having 
a nucleotide sequence at least 95% identical to a sequence selected from the group 
5 consisting of: 

(a) a polynucleotide fragment of SEQ ID NO:X or a polynucleotide fragment 
of the cDNA sequence included in ATCC Deposit No:2:, which is hybridizable to 
SEQIDNOrX; 

(b) a polynucleotide encoding a polypeptide fragment of SEQ ID NO: Y or a 
10 polypeptide fragment encoded by the cDNA sequence included in ATCC Deposit 

No:Z» which is hybridizable to SEQ ID NO:X; 

(c) a polynucleotide encoding a polypeptide domain of SEQ ID NO: Y or a 
polypeptide domain encoded by the cDNA sequence included in ATCC Deposit 
No:Z, which is hybridizable to SEQ ID NO:X; 

15 (d) a polynucleotide encoding a polypeptide epitope of SEQ ID NO: Y or a 

polypeptide epitope encoded by the cDNA sequence included in ATCC Deposit 
NorZ, which is hybridizable to SEQ ID NO:X; 

(e) a polynucleotide encoding a polypeptide of SEQ ID NO: Y or the cDNA 
sequence included in ATCC Deposit No:Z, which is hybridizable to SEQ ID NOrX, 

20 having biological activity; 

(f) a polynucleotide which is a variant of SEQ ID NO:X; 

(g) a polynucleotide which is an allelic variant of SEQ ID NO:X; 

(h) a polynucleotide which encodes a species homologue of the SEQ ID 

NO:Y; 

25 (i) a polynucleotide capable of hybridizing under stringent conditions to any 

one of the polynucleotides specified in (a)-{h), wherein said polynucleotide does not 
hybridize under stringent conditions to a nucleic acid molecule having a nucleotide 
sequence of only A residues or of only T residues. 
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2. The isolated nucleic acid molecule of claim 1 , wherein the 
polynucleotide fragment comprises a nucleotide sequence encoding a secreted 
protein. 

5 3. The isolated nucleic acid molecule of claim 1, wherein the 

polynucleotide fragment comprises a nucleotide sequence encoding the sequence 
identified as SEQ ID NO: Y or the polypeptide encoded by the cDNA sequence 
included in ATCC Deposit No:Z, which is hybridizable to SEQ ID NO:X. 

10 4. The isolated nucleic acid molecule of claim 1, whercin the 

polynucleotide fragment comprises the entire nucleotide sequence of SEQ ID NO:X 
or the cDNA sequence included in ATCC Deposit No:Z, which is hybridizable to 
SEQIDNO:X. 

15 5. The isolated nucleic acid molecule of claim 2, wherein the nucleotide 

sequence comprises sequential nucleotide deletions from either the C-terminus or the 
N-terminus. 

6. The isolated nucleic acid molecule of claim 3» wherein the nucleotide 
20 sequence comprises sequential nucleotide deletions from either the C-terminus or the 

N-terminus. 

7. A recombinant vector comprising the isolated nucleic acid molecule of 
claim 1. 

25 

8. A method of making a recombinant host cell comprising the isolated 
nucleic acid molecule of claim 1. 



30 



9. 
10. 



A recombinant host cell produced by the method of claim 8. 

The recombinant host cell of claim 9 comprising vector sequences. 
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11. An isolated polypeptide comprising an amino acid sequence at least 
95% identical to a sequence selected from the group consisting of: 

(a) a polypeptide fragment of SEQ ID NO: Y or the encoded sequence 
5 included in ATCC Deposit No:Z; 

(b) a polypeptide fragment of SEQ ID NO: Y or the encoded sequence 
included in ATCC Deposit No:Z, having biological activity; 

(c) a polypeptide domain of SEQ ID NO: Y or the encoded sequence included 
in ATCC Deposit No:Z; 

10 (d) a polypeptide epitope of SEQ ID NO:Y or the encoded sequence uicluded 

in ATCC Deposit No:Z; 

(e) a secreted form of SEQ ID NO: Y or the encoded sequence included in 
ATCC Deposit No:Z; 

(0 a full length protein of SEQ ID NO: Y or the encoded sequence included in 
15 ATCC Deposit No:Z; 

(g) avariantof SEQIDNO:Y; 

(h) an allelic variant of SEQ ID NO: Y; or 

(i) a species homologue of the SEQ ID NO:Y. 

12. The isolated polypeptide of claim 1 1 , wherein the secreted form or the 
20 full length protein comprises sequential amino acid deletions from either the C- 

terminus or the N-terminus. 

1 3. An isolated antibody that binds specifically to the isolated polypeptide 
of claim 11. 



25 



14. A recombinant host cell that expresses the isolated polypeptide of 
claim 11. 



30 



15. A method of making an isolated polypeptide comprising: 
(a) culturing the recombinant host cell of claim 14 under conditions such that 
said polypeptide is expressed; and 
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(b) recovering said polypeptide. 

1 6. The polypeptide produced by claim 15. 

5 17. A method for preventing, treating, or ameliorating a medical condition, 

comprising administering to a manunalian subject a ther^utically effective amount 
of the polypeptide of claim 1 1 or the polynucleotide of claim 1. 

18. A method of diagnosing a pathological condition or a susceptibility to 
10 a pathological condition in a subject comprising: 

(a) determining the presence or absence of a mutation in the polynucleotide of 
claim 1; and 

(b) diagnosing a pathological condition or a susceptibility to a pathological 
condition based on the presence or absence of said mutation. 

15 

19. A method of diagnosing a pathological condition or a susceptibility to 
a pathological condition in a subject comprising: 

(a) determining the presence or amount of expression of the polypeptide of 
claim 1 1 in a biological sample; and 

20 (b) diagnosing a pathological condition or a susceptibility to a pathological 

condition based on the presence or amount of expression of the polypeptide. 

20. A method for identifying a binding partner to the polypeptide of claim 
1 1 comprising: 

25 (a) contacting the polypeptide of claim 1 1 with a binding partner; and 

(b) determining whether the binding partner effects an activity of the 
polypeptide. 



21. The gene corresponding to the cDNA sequence of SEQ ED NO:Y. 
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22. A method of identifying an activity in a biological assay, wherein the 
method comprises: 

(a) expressing SEQ ID NO:X m a cell; 

(b) isolating the supernatant; 

S (c) detecting an activity in a biological assay; and 

(d) identiiymg the protein in the supernatant having the activity. 

23. The product produced by the method of claim 20. 
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<110> Human Genome Sciences, Inc. 

<120> 47 Human Secreted Proteins 

<130> PS529PCT 

<140> Unas signed 
<141> 2000-03-22 

<150> 60/126,600 
<151> 1999-03-26 

<150> 60/171,550 
<151> 1999-171,550 

<160> 138 

<170> Patentin Ver. 2.0 



<210> 1 

<211> 733 

<212> DNA 

<213> Homo sapiens 



<400> 1 

gggatccgga gcccaaatct tctgacaaaa ctcacacatg cccaccgtgc ccagcacctg 60 

aattcgaggg tgcaccgtca gtcttcctct tccccccaaa acccaaggac accctcatga 120 

tctcccggac tcctgaggtc acatgcgtgg tggtggacgt aagccacgaa gaccctgagg 180 

tcaagttcaa ctggtacgtg gacggcgtgg aggtgcataa tgccaagaca aagccgcggg 240 

aggagcagta caacagcacg taccgtgtgg tcagcgtcct caccgtcctg caccaggact 300 

ggctgaatgg caaggagtac aagtgcaagg tctccaacaa agccctccca acccccatcg 360 

agaaaaccat ctccaaagcc aaagggcagc cccgagaacc acaggtgtac accctgcccc 420 

catcccggga tgagctgacc aagaaccagg tcagcctgac ctgcctggtc aaaggcttct 480 

atccaagcga catcgccgtg gagtgggaga gcaatgggca gccggagaac aactacaaga 540 

ccacgcctcc cgtgctggac tccgacggct ccttcttcct ctacagcaag ctcaccgtgg 600 

acaagagcag gtggcagcag gggaacgtct tctcatgctc cgtgatgcat gaggctctgc 660 

acaaccacta cacgcagaag agcctctccc tgtctccggg taaatgagtg cgacggccgc 720 
gactctagag gat 



<210> 2 
<211> 5 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> Site 
<222> (3) 

<223> Xaa equals any of the twenty naturally ocurring L-amino acids 
<400> 2 

Trp Ser Xaa Trp Ser 
1 5 
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<210> 3 

<211> 86 

<212> DNA 

<213> Homo sapiens 

<400> 3 

gcgcctcgag atttccccga aatctagatt tccccgaaat gatttccccg aaatgatttc 60 
cccgaaatat ctgccatctc aattag 

<210> 4 
<211> 27 
<212> DNA 
<2X3> Homo sapiens 

<400> 4 

gcggcaagct ttttgcaaag cctaggc 

<210> 5 
<211> 271 
<212> DNA 
<213> Homo sapiens 

<400> 5 

ctcgagattt ccccgaaatc tagatttccc cgaaatgatt tccccgaaat gatttccccg 
aaatatctgc catctcaatt agtcagcaac catagtcccg cccctaactc cgcccatccc 
gcccctaact ccgcccagtt ccgcccattc tccgccccat ggctgactaa ttttttttat 
ttatgcagag gccgaggccg cctcggcctc tgagctattc cagaagtagt gaggaggctt 
ttttggaggc ctaggctttt gcaaaaagct t 



<210> 6 

<211> 32 

<212> DNA 

<213> Homo sapiens 

<400> 6 

gcgctcgagg gatgacagcg atagaacccc gg 

<210> 7 

<211> 31 

<212> DNA 

<213> Homo sapiens 

<400> 7 

gcgaagcttc gcgactcccc ggatccgcct c 

<210> 8 
<211> 12 
<212> DNA 

<213> Homo sapiens 



60 

120 
180 
240 
271 
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<400> 8 
ggggactttc cc 

<210> 9 

<211> 73 

<212> DNA 

<213> Homo sapiens 

<400> 9 

gcggcctcga ggggactttc ccggggactt tccggggact ttccgggact ttccatcctg 
ccatctcaat tag 



<210> 10 

<211> 256 

<212> DNA 

<213> Homo sapiens 

<400> 10 

ctcgagggga ctttcccggg gactttccgg ggactttccg ggactttcca tctgccatct 
caattagtca gcaaccatag tcccgcccct aactccgccc atcccgcccc taactccgcc 
cagttccgcc cattctccgc cccatggctg actaattttt tttatttatg cagaggccga 
ggccgcctcg gcctctgagc tattccagaa gtagtgagga ggcttttttg gaggcctagg 
cttttgcaaa aagctt 



<210> 11 

<211> 1369 

<212> DNA 

<213> Homo sapiens 

<400> 11 

aagatctagt tagagaaagg ttttgaacag tgggaaacta agtgggcagg gatgtgactt 60 

ctgtagccac ccgaatgttt gtgtctctga ctgtttgagc ttagctctcc ttgctggttt 120 

catttgctct tatggcagac agtgtgctct ggtggcgctg gaagatgtta aggcgtatct 180 

cactgaggag aatggtcaga ttgcggtaag ctttatctgc tgcttcttct ttctggtccc 240 

cacccttgca gcagcctggc tacccagccc caccttgagt ctgccctggt ggggttctgt 300 

ttctctgttc ctgctcattt accttgtgta ctttcttcac aggtgtttga tgccaccaat 360 

acaacccggg agaggaggga catgattttg aactttgctg aacagaattc cttcaaggta 420 

ggatctgact ccatgttgga ggaaaaggga tgagtagagg tggggagtca ggctacaggc 480 

atggatctct cactctagtg ggtgaggaca ggatgggata tctgaatctc ttctctcaga 540 

gcattccccc agtccttgag tgttttcatt caggtccttt ctcagactgt tagcctgtat 600 

gtttgaggcc caggggctgt ggtaagagct atgaggagga cttgagggcc actttcatga 660 

agaaaatcct gggagatgtg gtggctgggt ggggtagatg agcatgtgct cttaattaac 720 

agcctggcat ttttgacttg cttatcactg ccttctctcc atggccaggt attctttgtg 780 

gaatccgtct gtgatgatcc tgatgtcatt gctgccaata ttctggttgg tgacacccct 840 

acatatcatc tcctcttcac cttttgtgct gtgtgtgttg tggggtgtgt gtgtgtgtgt 900 

gtgtgtgtgt gttgttgggg aggggtgttt tcgtaatgaa agagagaaat agacatgttt 960 

aacatcacaa agagatcttt tctatctgcc agagccccat ctggtacttc tacactcttc 1020 

tcttgggaga ggaaactgag gctttaagga atcaagtaag aattagctgt tgaattgaaa 1080 

ccagggttta ggttgtagga ttcttggccc tgtgctctag gtattatctg gatgttgaga 1140 

cctagatgtt ggaatagatc agccgggcac ggtggctcat gcttgtaggc tcagcacttt 1200 

gggaggccga ggcaagtgga ttgcttgaac ccagaaggat caccttagcc tgggaggttg 1260 
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aggccacagt gagccgtgat tgtgccactg cagtccagtc ttggtgacag agtgagaaca 1320 
tgtccagtct tggtaacaga gtgagaacat gtctcaaaaa aaaaaaaaa 1369 



<210> 12 

<211> 1442 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (126) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (148) 

<223> n equals a,t,g, or c 



<400> 12 

aattcggcag 

ccttccagcc 

ctgctncaca 

cagctaggct 

aggacccagg 

gaccgcaggt 

agaagaattt 

gtggagagaa 

agagggaaaa 

aaggtcaact 

ccctcccacc 

acgtcctcag 

cagatggagg 

gggaaacagg 

atggatcagc 

ccttcccctc 

actgcaggaa 

aggaaaccac 

aacccaccgc 

gggtgggctc 

atggtggtga 

ggctccgggt 

tgagtgtcca 

gaaaaagcaa 

aa 



agctgggttt 
cctctagttc 
gtctcctgcg 
ttggtgccct 
ctgttacctt 
cggacgccat 
ctttctttgg 
tccagctctc 
agactcctag 
gaccagggaa 
gagttcccac 
tgacgatgct 
actgggctcc 
tccatgtgtg 
acccccacct 
actgcagtct 
atcaaaactt 
cacccctttg 
caggctgcag 
ccagcgcaac 
cccccctgag 
caagtgctat 
gcccccaatg 
aacaaaacat 



cccctaggct 
ttccccaggc 
cgcgcatnca 
ccttccaact 
ccttgtgggt 
gacgtaacct 
gtcttcttgt 
catttccgtc 
gaagccagct 
tgccaggatg 
gacaggcccc 
tatcatcacc 
tctgctccct 
cattccacct 
ggggtctcaa 

ccatcccagc 
ccctggacta 
gagctggaca 
gctttcagag 
tgcaggcatc 
atgaggaagc 
tcccagcgga 
caaacagcaa 
aaaacttgtt 



gtcccttcac 

tccagtccag 

acagaggtgg 

ccctgaaccc 

gagcttctcc 

ttcttctcct 

tttatttgca 

taggaaaccc 

ggcctcctgc 

tggcagtggt 

tcactggact 

ccaaagctca 

tctagcgctt 

ttgacagcca 

gcctcagtcg 

ccctcctcca 

caacttcctg 

tgggggatct 

gcccacctgg 

ctctagtggg 

tggtgacctg 

tgcccttccc 

ccccaggctc 

tctgattatg 



cctggcagac 

cacccaccta 

tctgtaccac 

cctccaactg 

cccccagact 

tgtccaccat 

tgtgcataat 

gcaaacacag 

tggacctgca 

cacagtgaag 

ggacattctt 

agaaagtggg 

ccctcctgcc 

ccacagtaca 

caggctgggc 

cgggccctgg 

tttggagggg 

caggtatcag 

gcccagcgtg 

gcctctggta 

agactgagca 

ctgcgccagt 

tgaaactact 

aaaaaaaaaa 



ctccctgcgc 

gtgtgggcat 

ctggtggcat 

ttggggagac 

cgtgagtttt 

caacatggct 

ggtcagaaaa 

cagagtgagc 

cagccggttc 

aggatgcatc 

catttcagca 

ttcccaacca 

ctgaactgga 

tcttaccagg 

tgctcacctg 

ctgggatgta 

acagaaatca 

accactgagc 

gcctgcccca 

accctagcag 

gcagcctatg 

ccctccttcc 

ttttttctta 

aaaaaaaaaa 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1442 



<210> 13 

<2H> 2661 

<212> DNA 

<213> Homo sapiens 

<400> 13 

ggcacgagca caggctcctc gtggctgggg gtgctgagag ctgaggcttg gggagctgga 
ggctctgcgc ggatggtgct ttttaatgga tctgagtgtt cctcgtgact gcatggctgt 



60 
120 
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gaaatattta 
ggccaacaca 
gtgcatgtgt 
ctttctgggg 
gatgccccca 
gtcctgggat 
ttgaggtttg 
caccttgcgg 
actggagacg 
cctgggcagc 
gggaggtggc 
aggaacacag 
gggagtgcag 
gggtatgcat 
cccaggtaaa 
agcagctgat 
ccaccagtgt 
gaaaaacacg 
cgtgtatttt 
ctgtggccct 
tctcccagag 
agcaggtgac 
gacaaagggc 
cagggcagct 
ttggaatgaa 
tgccagggga 
cttgagagtg 
ctgaccagat 
tactctggga 
tgagcctctg 
taatggccga 
gaggcacggg 
gctggacatc 
ccccagttcg 
atcggcgtgg 
cctgctcacc 
acttggctct 
gtggcacccc 
tgcuiacaagg 
gcaagctgca 
ctgaggtagg 
ccactgctct 
aagaaaaaaa 



aatggttctg 
gttagcctgg 
atttgtgtgt 
gatgtgtgtt 
gaaggtggaa 
ggagacccga 
tgaaacttag 
agcacacgtg 
acctcagtgc 
ctgggaggaa 
tctgggcaaa 
cctctcactt 
cgtcaggccc 
ggagtgaccc 
ggcggctgtc 
gctgaaggca 
cccctgacgc 
cagcatgaaa 
tccagcctgc 
gcggcacccc 
agggccccag 
cagtcctggg 
cgggccaagg 
tgagaggggc 
gggccagccc 
agtcctggga 
tctggcacca 
aggcccctaa 
agtaatgtgg 
ctgtgtcggg 
atagttctgc 
cccatcaacg 
gcgctgctga 
ccttctatgt 

gggtgctgtc 

ttgctggcat 
caggagctgc 
ccctcccccc 
tccccctctg 
tctcctgggc 
agaattgctt 
ccagcctggg 
aaaaaaaaaa 



cagagctcag 
gcttgtgtgt 
gcgtattgtg 
tctgtgcttt 
atcctcacgg 
atgagcataa 
gagcacatgc 
tgatggggtg 
caggcacagg 
gcccctaagt 
cctcctccaa 
ggtgagtgcc 
agggtgggag 
gagagcacac 
cctgtgcgca 
ggttgttgga 
ccactctctt 
gcaaggcccc 
agaaagtcga 
ggcctcccgg 
gaggttggct 
aggctgtggt 
ggctggcagg 
agactcttgc 
tagagaggac 
ggcttcctgg 
gggaaaggca 
ggcaaagagg 
aagctaagct 
gccgggctct 
aaggcctgtg 
tgaaccatta 
tggccaacgc 
gcccctggtg 
atcttccttg 
ctgctcgcat 
cgattcctgg 
accctgcact 
tcacccaggc 
tcaagcgatc 
gaacctggca 
tgagactgtc 



aaaaaaaggg 
ctgtttatgt 
tgcacatgtg 
tgtgactagg 
ggtctgcact 

gggtggcctt 

ccactgtggc 
tggcccactg 
cccttgtgtc 
ggacagtggt 
gctgcaatct 
ctggctgtgc 
aggcaaagta 
cagggcccca 
catgtgtcca 
attcccaggc 
cctcctgggc 
tgccctctgc 
ggcctggatg 
cctgcatctt 
gccagcagtg 
ctagggcctg 
tttgtcctga 
tccagagaaa 
cttcctgtgg 
aagcagtggc 
ttgggggctt 
attccatcag 
ccactgtatg 
gggtggccca 
ctgaggcctg 
cgccagcaag 
gtcccagctg 
gtcctcatct 
gtaggtcccc 
cgcctgggac 
ccctcatcac 
ttggtttttg 
tggaatgcag 
ctcccacctc 
gggcagaggt 
tcaaaaaaaa 



aatrtcttcct 
acgtgtgcat 
tgtctcacgt 
aacacgcaca 
tggccttctc 
gaaggaaggc 
cagcagcccc 
ggcagcttcg 
cgggctgtcc 
gggacaggga 
gctggtctgt 
tggggcctgg 
gacaccccat 
gggacagcgc 
cgtgaacttg 
ccaggtgtaa 
acataatttt 
tggttctgta 
gataccatgt 
tcatgagtct 
ggttctcaca 
gcaactcagg 
gtgactgaag 
gaggaagttt 
caggagagag 
ctctgtgtgg 
cgagagaact 
aactcgcatt 
tcgtatgctg 
cctcagtgaa 
gagccggccc 
aagagcgcag 
aaggccgtcg 
ccatctccct 
aggtgggggc 
aggtgcccac 
ccagacatgc 
ttttgttttg 
tggcgcagtc 
agctcccagc 
tgcagcaagc 
aaaaaaaaaa 



cctgcccaga 
atgtatgtat 
ctatgtgtgt 
tatatgtgta 
ccagcaccaa 
actttggcac 
tgggacactg 
caagagcaga 
tcacccagac 
cacacagtcc 
agaatgggag 
gggaatccca 
agaggcttcg 
tgctgggtgg 
ctacttagag 
gcagcagagc 
agatgaaact 
ttggctgcct 
ccacccctcc 
ggaaacagga 
gctgcctcca 
ggcgcctgtg 
agggccccac 
ggtacttagc 
ggccatgtcc 
ggccttggag 
gcagggggcc 
cccattttat 
aggcatctgt 
gtcttgctgc 
gctggggctg 
ccgagagcat 
tggaacaggg 
tgtgctgcag 
agccaggcca 
caccttgcac 
agtccaggaa 
ttttgttttt 
tcggctcact 
tctcaggagg 
cgagatcacg 
gaaagaaagt 



180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2661 



<210> 14 

<211> 994 

<212> DNA 

<213> Homo sapiens 

<400> 14 

ggcacgagtt tttttctttt tatttgagaa aagggggggt tgagagtaga gtgggaatgg 60 

caagaagtag tatgacagag cttcttctct ttttttcccc tctttaccag gaagttaact 120 

agaagtcctc atgcatgttt ttaaaacaaa gttggtaatt agcataacct agttagttac 180 

ctttacacag agtgacagaa ttaaaaagtt gacaagccca tcagacctca gccaggaggt 240 
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actgaaagga gggagaccag tgagtctaga ccaataggtg ggttaggcct cctgaatgcc 300 

agcctagaag tttagacttg attctatagg ctctggggta cctacaagtt tgtagtcgga 360 

gccttgggaa ttgaatgtta cataggaact ttcactggtt ccagctagcc ttggctgtta 420 

gcaattattt ttatctactt taacaggggg gacagagtag gggggcagga aactaagctg 480 

gcattatggt cacaggaaag aacagactga tttggagcct ttcaaactgc agacctttgt 540 

tactgaccga tgcttaattt ggtttctggg ttttgttagt tttttcccct gcccttacct 600 

catttacctt aacgacagct ccccccctct agagctcagc tagggcaggc tgccactgcg 660 

gattgggggg ccaagaggcc cagggcaaga agaaagtggg ttgaaagcag agttctgttt 720 

aaagaatttt ctgctggaaa ctagcccaga gggagtaaag aggaacttta atgaggagca 780 

gctgcagtgc cgacgcaacc cacatgagac ttttttttcc ccttcgttcc acattctgta 840 

tagttttttt aaaaatcatg actttgaaat agctgttttg taaagcatgc ctctcttttt 900 

cttcttgtat gtggtggggt tttgctttgt tgttgttgtt tttttttgaa tggccaaatc 960 

ctcgttttaa aaaaaaaaaa aaaaaaaaaa aaaa 994 



<210> 15 

<211> 793 

<212> DNA 

<213> Homo sapiens 

<400> 15 

gaaccagttt ttttctgact gcctccagca tgagctgaat ttccgtctgt gcagttatcc 60 

tcagccaatt gaaaatcacc tggagttgta ttccaagcac aaaagaaggt cagagagtgg 120 

aggcccgatg atcatgatcg ccctgtctcc agggcctagg ctggaaggag tcctgcagcc 180 

tttgtggctc aggaccagag agctgacctt gaccctgacc ttgtgatccc aggcatcagt 240 

ggctggaaat tcctttcatt ttattgttga gcccagaagc gcccagctct ctttggcaag 300 

gttaagctag ggtaagaggc actgttacta gagtgaccag agttctttaa gcgtcgctct 360 

gctattactc agttaacctt attaataccc tgcctggcca acacagtgaa accctgtctc 420 

tactaaaaat acaaaaatta gctgggcatg gtggcaggcg cctgtaatcc cagctactcg 480 

ggaggctgag gcaggagaat cgcttgaacc caggaggcag aggttgcaat gagccgagat 540 

tgcactactg cactccagcc tgggcaacag agctagactc tgtctcaaaa aaaaaaaaaa 600 

aaaaaaattt ttaaatataa ttcacataac ataaatgtaa ttatttggcc tggtcctggt 660 

gactcacaac tggattccca tcactttggg agactgaggc aggaggattg cttgaggctg 720 

ggagtttgag accagtttgg gcaacagagc aagaccctgt ttctttaaaa aaaaaaaaaa 780 

aaaaaaactc gag •793 



<210> 16 

<211> 1336 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (221) 

<223> n equals a,t,g, or c 
<400> 16 

gggcacacgt tgtacgtgct gacgtagccg ggctttccag cgggtatatt aggatccgtg 60 

gccgcgcggt gcgctccaga gccgcagttc tcccgtgaga gggccttcgc ggtggaacaa 120 

acactcgctt agcagcggaa gactccgagt tctcggtact cttcagggat gagtcatgtg 180 

gcagtggaaa atgcgctcgg gctggaccag cagtttgctg ncctagacct gaactcttca 240 

gataatcaga gtggaggaag tacagccagc aaagggcgct atattcctcc tcatttaagg 300 

aaccgagaag ctactaaagg tttctacgat aaagacagtt cagggtggag ttctagcaaa 360 

gataaggatg cgtatagcag ttttggatct cgtagtgatt caagagggaa gtctagcttc 420 
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ttcagtgatc gtggaagtgg atcaagggga aggtttgatg atcgtggacg gagtgattac 480 

gatggcattg gcagccgtgg tgacagaagt ggctttggca aatttgaacg tggtggaaac 540 

agtcgctggt gtgacaaatc agatgaagat gattggtcaa aaccactccc accaagtgaa 600 

cgcttggaac agtaagtttt tgaagtgtat gttacttgtg atgaagcctt actagctagt 660 

ataacaaatg aacttatcca ttttttgatt tgagggaact cttttctgga ggcaacactg 720 

ggattaattt tgagaaatac gatgacattc cagttgaggc aacaggcaac aactgtcctc 780 

cacatattga aagtttcagt gatgttgaga tgggagaaat tatcatggga aacattgagc 840 

ttactcgtta tactcgccca actccagtgc aaaagcatgc tattcctatt atcaaagaga 900 

aaagagactt gatggcttgt gcccaaacag ggtctggaaa aactgcagca tttctgttgc 960 

ccatcttgag tcagatttat tcagatggtc caggcgaggc tttgagggcc atgaaggaaa 1020 

atgaaagata aaagaaaaaa taatccaaat gtctgtcact agcggactag ttaaaaaagc 1080 

attgcaagct gggcacagta gcattcacct gtgaatacac tctactccac tctgggtaac 1140 

atgaggaggc ctccctacct tcctaagaaa acccaaacaa gcactgcata tctacacggc 1200 

tgagtctaca aacatttaac acaaaagaag aaagacatag gaaactcttg atattccctc 1260 

atgggatggt ctccatgata cattgttaag aagaaataaa gcaaggtgta gaaaaaaaaa 1320 

aaaaaaaaaa ctcgag 1336 



<210> 17 

<211> 2253 

<212> DNA 

<213> Homo sapiens 

<400> 17 

gacacgagcc tacactgaca gcccctactc ttgccctgct tctgctgccg aaaatttcct 60 

gcctcctgac ttctacccac cctcggaccc agggcagccg tgcccatttc cccagggcat 120 

ggaggacccc ccagacaccc agttctatgt aggatcttct ctgccacagg ctggaccctg 180 

gagagtttct gcaccccctt caggaccccc acagttcccc gctgtggtcc ctggaccatc 240 

gctggaggtg gcccgagctc acatgctggc tttggggcca cagcagctgc tggcccagga 300 

tgaggagggg gacacgctcc ttcacctgtt tgcggctcgg gggctgcgct gggcggcata 360 

tgctgcggct gaggtgctcc aggtgtaccg gcgtcttgac attcgtgagc ataagggcaa 420 

gacccctctc ctggtggcgg ctgctgccaa ccagcccctg attgtggagg atctgttgaa 480 

cctgggagca gagcccaatg ccgctgacca tcagggacgt tcggtcttgc acgtggccgc 540 

tacctacggg ctcccaggag ttctcttggt atggccagct ggcaggcagg ggtttgtctg 600 

gggggtagac tggttgccca gattttggct tccagggcca ggaggccagg ggataccctt 660 

acccagcagt ctgccttctc ttcctcccag gctggcttaa ctctggggtc caggttgacc 720 

tggaagccag agacttcgaa gggtaaagtt gggtgtggca aggggctggg tgtgggttgg 780 

ggtggcttgg ccaaggtggg tgcagatgcg ggtccctcac tgtctccatt ctgcaggcct 840 

caccccgctc cacacggcca ttctggccct taacgttgct atgcgccctt ccgacctctg 900 

tccccgggtg ctgagcacac aggcccgaga caggctggat tgtgtccaca tgttgctgca 960 

aatgggtgct aatcacacca gccaggagat caagagcacc aagacagttc tgcacttggc 1020 

cgtgcaggct gccaacccca ctctggttca gctgctgctg gagctgcccc ggggagacct 1080 

gcggaccttt gtcaacatga aggcccacgg gaacacagcc ctccacatgg cggctgccct 1140 

gccccctggg ccggcccagg aggccatcgt gcggcacctg ttggcagctg gggcggaccc 1200 

cacactgcgc aacctggaga atgagcagcc cgttcacctg ctgcggcccg ggccgggccc 1260 

tgaggggctc cggcagctgt tgaagaggag ccgtgtggcg ccgccaggcc tgtcctctta 1320 

ggactcaaac ccagaccctg gactgatttt ccagtcccca ccgtcctgcg ggacagccag 1380 

cgtatgctaa tgttgcaaac ccatgataat gtatgtggaa tatcctgcca ttggggtttt 1440 

acgttaaaac cccagaatgg ctgcagaggg gtgaacaggc cccaatattt ggggtgctgt 1500 

gatacccctc ttctacccac aaggagccct cttgatgatt tctgtgaaat cgaggcccct 1560 

tgattgtttc tgtgaaacac cctgcacccc tagtcctttc cccactgaga tctttcgggt 1620 

tctctcccct aactcagctc ttcgttccca gaaacccaga tgtaatcccc ctacgtggtg 1680 

cttggggcat cccgatacca tctcagtaaa tctcctacaa tggcctcctc accctccccg 1740 

ggacccacac ccttcaggtc ctcaccctga gacaggaggg accctctgag atcagggacc 1800 

cttaggtctc actgctctct gattcagagc tcagctgggc ccccagttcc agaccccagc 1860 
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attcccggtc actccctccc taatctgagc atcactcaag ctctttatta aactcaattt 1920 

gggccagatt tggtggctca tgcctgtaat cctaacactc tgggaggccg aggcgggcgg 1980 

atcacttgag gtgaggagtt tgagaccagc ctggccaaca tggtgaaacc ctgtctccac 2040 

taaaaataca aaaacaattg gctggacatg gtggcatgcg cctgtagtcc cagctacttg 2100 

ggaggctgag gcagaagaat tgattgaacc caggaggcgg aggttgtcag tgagccgaga 2160 

ttgtgccact gcactccagc ctaggtgaca aagagagact ctgtctcaaa aaaaaaaaaa 2220 

aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaa 2253 



<210> 18 

<211> 1481 

<212> DNA 

<213> Homo sapiens 

<400> 18 

ggcatcaacc ccgtggtccc aggggagacc tccgctgagg ctcgccccga gactcgagcc 60 

cagcccagca gccccctgga agggcaggcc gaaggtagag accactggtt cgcaggaggc 120 

cccaggaggt ggacacagcc cctcccctcc tgaccagcag cccatctact tcagagagtt 180 

ccgcttcacg tctgaggtcc ccatctggct ggattaccat ggcaagcacg tcacgatgga 240 

ccaggtgggc acttttgctg gcctcctcat cggcctggcc caactcaact gctccgagct 300 

gaagctaaag cggctctgtt gcaggcacgg gctcctgggt gtggacaagg tgctgggcta 360 

tgccctcaac gagtggctgc aggacatccg caagaaccag ctgcccggcc tgctgggagg 420 

cgtgggcccc atgcactcgg ttgtccagct cttccaaggg ttccgggacc tgctgtggct 480 

gcccattgag cagtacagga aggatggccg cctcatgcgg gggctgcagc gaggggctgc 540 

ctcctttggc tcatccacag cctctgccgc cctggaactc agcaaccggt tggtacaggc 600 

tatccaggcc acagctgaga ccgtgtatga catcctgtcc ccggcagccc ccgtctcccg 660 

ctccctgcag gataagcgct ctgcgcggag gctgcgcagg ggccagcagc ctgccgacct 720 

gcgggagggt gtggccaagg cctacgacac agtgcgagag ggcatcttgg atacagctca 780 

gaccatctgt gacgtggcat cgcggggcca tgagcagaag gggctgacgg gcgccgtggg 840 

gggcgtgatc cgcagctgcc ccgactgtgg tgaagcgtca tcctggcacg gaggccacgt 900 

cagctgctcg ggggcatgcg caaccagatt gtcccgacgc cacaaggacc acgcctcaag 960 

tggcgctcgg acagtgccca agactgagcc tggggtgccc ggcacccaga gggtgctgcc 1020 

caccatgctc ctgagcctcc caagagctgc agcccacggg cccggcccgg cctggccctt 1080 

caggggatgg ccactgtgaa ggacgccttc ccagcctgcc cgttgccaat ctgctgtgag 1140 

aggggggcct ccctgccttg gggccttagc cctggctctg cacttttcct ccggggagaa 1200 

aggacactgc ccctcccccg acctgggccc acactgctgc cttctcccag gacggaggct 1260 

tttggaccct cggaccccat cccactcagc caagtgtctt tctgtgtctg gggggaggag 1320 

gggatgatat ccgtgtggtt cgatgtatta tttttaagct ccgtgagtgc gtgggtcagt 1380 

gtctgcatga agtggaataa actgcccacc gccaaaaaaa aaaaaaaaaa aaaaaaaaaa 1440 

aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa a 1481 



<210> 19 

<211> 1268 

<212> JXIA 

<213> Homo sapiens 

<400> 19 

tacacaaact cttaagaaaa caaatattga tatccaaaac attttaataa ttacattgaa 60 

attttctatt gcagaaactg tgtttccaat ctaaattatt aattaatcct aaccctttcc 120 

tgctctgggt ttgtgttttt gaattcagta catcatctta cagtttttgc ttttgttaaa 180 

atactggaaa taattttgag gaagaaaaga aaataagaag tgatatgtca ccttctaaat 240 

tgtctttcct aacttagaag caaattcgaa tgtctctagt atggcttttc tctccttatt 300 

tcccctatca tcccttttct cacacttctc tttatttaaa acttgtcttc aaagcacaca 360 

aaatagagtc gataagagtc tatccagccc tgatttctct tggccaagga atgaaaggct 420 
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gttctctaaa ccttgatagg taaggaatag ccccctgtcc acctccatct tagtctgtat 
tgctgtaaag gaatacctga ggctggggat ttataaagaa aaaaggttta tttggctcat 
gattttgata tctgtaaaag ttcaagattg gacattgaca tctggcaagg gccacaggct 
gcttccactc atggccgaag gcaaagagga gccagcattg caaagatccc atgatgagag 
aggaagcaag agagagaggg gaggtggcag actcttttta acaaccagtt ttctcagggg 
ctaaaagagt aagaactcac tcacctgcca tccttacccc cacagccccc aggatttctc 
tattcatgag ggatctgccc ccatgaccca gacccctccc attaggcccc acctccaaca 
ttggggatca aattttaaaa tcagagttgg aggcgacaag tatccaaact atagcaccca 
caaaccatct agtttatctt attattataa cctgtcatcc taaaagttct caaaatctgg 
ctgggcgcag tggctcacgc ctgtaatctc aacattttgg gaggccaagg tgggtggatc 
acttgaggtc aggagtttga gaccaacctg gccaacgtga tgaaaccctg tctctactaa 
gaatacaaaa attagccagg catgatggtg ggtgcttgta atcccagcta ctctggaggc 
tgaggcagga gaatcgcttg aacctaggag atggaggttg catgagccaa gatcacacca 
ctgcactcca gcctgggcaa gcgtgagact ttgtctcaaa aaaaaaaaaa aaaaaaaaaa 
aactcgag 



480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1268 



<210> 20 

<211> 1637 

<212> DNA 

<213> Homo sapiens 

<400> 20 

tctgcctccc aaagtgctgg gattataggc gtgagcacca tatctgttct actgtgaaca 60 

ttttaatgtg tttttttgga ctttttctaa atacatgcaa atattatgta tgtaggtatg 120 

tctgagtttt ttgggttttg ttttgttttt acaaaaatga gatttcaatg ttctctttac 180 

ttgtcaaaat gtgtgtgcag atgacagttg gaagagatgc cagatgtaaa tttacctccc 240 

tcccctccct ctgaggcttg cttgccccat gctgtggttc tgtgtgacct catggacagg 300 

agagatttct gtggcattca ggcaatgcag cagggtctgg ccactgacac aacaaacttg 360 

tggttttcaa atacaagtca tacagccaag acacagtgct tgggtttcag ggcctggcat 420 

agtccagtgt ctgattgatt tttaaccagc tagtgaataa atttgtaata aatgatccag 480 

ctgaagatct caatgattta actgcaatga aattgcaawg aaacttccca gkggctaaaa 540 

ttttgtgktt cacatttgca ytgctgttag cacaaaagkt aattatgatg tgtgtgaaaa 600 

atgktagtct gattagttgt tcacacacac aaaggagtgc ttttcacaca tcttaattgc 660 

ttttctgcta aagaaagtgt aactgcaagt cataaaatta taacagcctc taacacgtta 720 

attccatttc atcagcggat gatgtatctt gaattttggt gaaaagtgac tttagaactc 780 

atattgatga ggaaagttga ggttaagata ctgctctcat agaagacaat tataaaaaat 840 

tatagttcat actcataaat acacacgtct ctgtacagaa gtatcgtgaa ttactatttt 900 

gggatagtgt cttaggtttt actttcttgc atttcgttac ccacatggac cagtagatta 960 

acagaaaata tggccccaga aagaaagagg atacaggcta aagaagtaaa tcaaagaact 1020 

cgatagcttt tctgaaggct aaggtagaga aaatcatctt gaaattcaac acttagaaga 1080 

gaagaaaggg ttttaaagct gcataaaact aagaagaacc tgaaacaggc agaacaccag 1140 

agtttctatc agagagtagg taaaatggct agttttttca ccactaagaa aggagataaa 1200 

agtttctcca gctcaaagga gggagggatt aaaagagacc tgattagtgt ctacatgctg 1260 

cttgcatccc agagatgggc agcaggaacc ccaaaaagct ttaagaagat ggagaatatg 1320 

gggagttttg tttctattct cattgtatag ccaggggaaa ctgcaagtct ttcagagaaa 1380 

tgccttgtcc agcacagtgg atgaggaaag atctgagtgg gtggaactga gaggagcctc 1440 

acccctatgt cagaggcaga ggcgtttaaa ccatagcaac tccatcttga ataggggctg 1500 

ggtaaaataa ggctgaggca ggagaattgc ttgaacctgg gaggccgaag ttgcagtgag 1560 

ccaagatttt gccactgcat tccagcccgg gcaacagagt gagactcctt ctcaaaaaaa 1620 

aaaaaaaaaa actcgta 1637 



<210> 21 
<211> 1436 
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<212> DMA 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (640) 

<223> n equals a,t,g, or c 
<400> 21 

gagcagaggt aattaatagg cagttacaat gtggaagatt ctggaaagta gagttctgtt 60 

gtctgaaatt tagtctgaca gaggaatatt agcaagataa atgtatttgg accaagcact 120 

cccgagagga agggcatgct caaattgttt ctgtaaaaag tctctggcgg tgtttggctc 180 

ccttctgcgt ccttcatgaa acagttctcc ttgagtatta cggttggcaa gcatgtgggt 240 

99999agatg tcacacgcac ccgctccagc tgtacaagca agccactgcg aggattagac 300 

gcttgttagt tatgaactta ggtgtctggt ctgtttcttt gcctttcaaa ggcacttcct 360 

ggcagagagg tacaatggtg ctttgcagga aaccctgtgc ccacagcatc tgttctgcag 420 

cttggcagac cgcagctggc cctgagcatg gcctactaat tctctgggtc aggtgtggct 480 

gtggtgagat ggatctcagc caggtaagac cctctaatct ctgtwttctt tctcctgcca 540 

tagatacact gatgattgga gggtatgaca ggaattcttg cctgcctttg ggtcgtgagg 600 

gaaacagaaa cagcgtaatg gctttttgga gtgccaggan caaaatcccc agagttcatt 660 

cttagaaaac tatgaagctg ttctttgaac tccaactttt tctcctatat tcattcaggg 720 

ctctttcctc tacaaccccc tcattcttgc tgttgataga tgcctctttc ctactctcta 780 

aatgtccaat tttatcttcc tttggaatgc catcaaattc ttcctccctt tttctgtacc 840 

ccacctccaa aaataatccc aacacccacc tcgtcagakt gtccatttat ttcctcaggg 900 

ctaatcccag aaggagcata caagttggtg aactcatact aatatgtgaa tgattgttgc 960 

ccttggatgg ttagaaaatc aaggtagttg tccactgtag aagattgttt aaagccaagt 1020 

ggttaagaat attctatatc cttccttttg catatattat ctcgttcatc cttgtgaagc 1080 

agataatctc accatctcaa tgtacagaaa aggaaactga ggctcagaac attttgagta 1140 

gcctacttaa atagtctagg cagagattga acccccacgt ctctggcccc aagaggtctt 1200 

gataattccc tcacaactgc tgcctaacag cagataaaat atatttggat tcttctcacc 1260 

tttaagaaaa cctagtaagt taatctctaa aaatcagcaa tctgctcagg ggatacaggg 1320 

agaactagga ctattgtccc aaatgtgtag tcatatttat ctgcttacca aatgaccatg 1380 

tgttgaatcc ctgaaaacca tgggagaaat accaaaaaaa aaaaaaaaaa actcga 1436 



<210> 22 

<211> 874 

<212> DNA 

<213> Homo sapiens 

<400> 22 

ctgcaggctc atacacagtg gagctgacct ggctgtgcta ggttcttgga agtcctggct 60 

gaactcagag aactggttct tgggccatgc cgggggtgca ggcaagtaag cctgcatgtg 120 

ggtgaaaggt agccccagca gcaaggctgt aaggaaaaga gggaatgagc acttagtgta 180 

cacctaccgt gtgccacacc ccctccatat gttgcctcat tctggccact ccgcagcctc 240 

tggtggtgcc tcatgcccac tttgcagagg atgagccaca ggttctgatc aggtgctgga 300 

acaaaccacc cttsttaagt gagtccccca cgaacttaga atttgagact cactcattgg 360 

ccaggctcaa tggcctctgt tctgctatca agaggctgct gggatgttac ccatggcagg 420 

gatagatggg gaagtcacca tattcaaaac aatcatgtgt tgaaacacct ccccagcttc 480 

tgatctaccg gyagtggyag cggaagcaaa yacagcaaat ctgaaacccg atgcctacag 540 

aacaggggtg tgaaatgtga cgccagaggc ccccacacag aagtgggtgt ggacagccac 600 

ctgcctgtga gcaaccaggg gaagctagct tggtgccgag tttacacagt gaatgttaaa 660 

aagacttcga agctggcccc agtgtattcg cacacagttg agaaaggcca gggaggataa 720 

caagggctag aatatagggt cagctcccta cagttgctgt aaccccctgg gcagctccct 780 

ttacttctct gagcttcagt gacctcctct gtaagtgagg ataacatttc ccagagtgag 840 
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gattaaataa aaaaaaaaaa aaaaaaaact cgag 



<210> 23 

<211> 942 

<212> DNA 

<213> Homo sapiens 



874 



<400> 23 

ggcacgagac catgtctgcc ctcccctctc ccctctgccc cttctgctct gtgctccttc 60 

tcccgagtcc cccagcccgt gtccctggcc tctgtcttct ctttctctcc ctcccacccc 120 

taacacctcc ctccactgtg ggaacctgta aaccccaggg ttgtgcccct tcatggtccc 180 

ccatccaccc ccgcaatgtc tcatgctcga tatacaaagg ccatggtgac tttgggtgac 240 

atttgggtgc tgtggagctc agggtggaaa tttccttccg gccttgtgat ttcaaccctc 300 

ctcccccaca catgcttggg gctgttttga gcacagcagg ttgccagctc catccacctc 360 

ccggtaacct atccgagtag ttggagttag ggagaaccag gctggggtga gggcatcagc 420 

aggccccctg cagcaacagc agcagcaact ctcattttct gagggggcta cttactgtat 480 

gccagtccct tcatattcat ctcagcaaac ccaccgtacc gtgcctcccc aaccagttag 540 

aaactcagtt gcccacaggg gctgggcagg aaggtgaggc aaacttgggc tgtccttggc 600 

cggatctcct gcatctggct cccaagggaa gccataaatc cagattttta aatgtaaacg 660 

cctgaatttt aaatgttggt aatcaattca cttaaaaaca tcaccaccac caccaccacc 720 

accaccaaca aaaaaacccg tagacttgtc cctgttacag gcactaggaa cacagcaggg 780 

aacaatcaaa aagtccctgg tctggccagg caaggtggct catgcctgta atctcagtac 840 

ttcaggaggc caaggcagga ggatcacttg agcccaggag ttcgagacta gcctgggcaa 900 

catagcaaga cccccgtctc tactaaaaaa aaaaaaaaaa aa 942 



<210> 24 

<211> 1124 

<212> DNA 

<213> Homo sapiens 

<400> 24 

aaaattataa ttgaaaacaa aatctgacat tctctgctaa gtcttatctg aatgcttcag 60 

ataatggtag tgtagtcagt gactaaaata tttttatcaa atttcctctc tgtagacgcc 120 

tgcaggtatt gacgtctgtc agatctcgtc acattggctg gtgccgcagc tgttggagag 180 

tatttttctt tatgattatt ttagaaaaaa aattttcttt tccacaatgt ggttctctta 240 

gaagaatgac gtatcttctt ttcctcagcg agttggacac attgtgccca gggcagccct 300 

gtccttgggc agcgaccgca caccaaagct gggaggaggc tggtccgggg ggcctgggca 360 

gaagacagtg atttgcaggg gtggctccca gacaccctgc ccagggatgg gctgggcacc 420 

acctgggggc ggagcgtgag ctccagacga gctcctgcgt gcgcgtgtga gtktgtctgc 480 

gcccagccat gtgacccygc tcgtcccgtc tgaaggactc tcctaggagg ccaggttgcc 540 

cctccagacc sctcccaacg tcagggggaa ggaaacgttg actttcactg cactttgatt 600 

cgtctctaaa ccatttgctg gggattcctg agagcagagc tcccagcggg ccctgcctcc 660 

caagtcccgc cgcaaggcta cctcgggtgt gtggatgtgc gagggcctcc cccgcttgcg 720 

aaggggacat gcgtgctgga acctgtcgga actccatgcc ttcctcgcct gctcacctgc 780 

tcgacgctgg aatcgggaca ggtgcaaagg gacgcagacg tctgggacag ctaaggcccg 840 

tgtcaccgga rggctccgca cagtcgttct ggtttcaacg aataagcaaa actcgggcaa 900 

gtactgcagc tatttggaaa tgttttccaa accacagtct ctttagaact aagcctattt 960 

gaaacggtcg gtgtaggctt actgagatca ggagacaggg aggccccgca catcacacag 1020 

ataaagtcag acaattgtaa ttaatacttt tgctgcctca agttgttttt taaataaagt 1080 

actttgaaat gcatgagaaa aaaaaaaaaa aaaaaaaaac tcga 1124 



<210> 25 
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<211> 1170 

<212> DMA 

<213> Homo sapiens 



<400> 25 

gctcctgggc ctcacaaagt gttgggatta caggtatgag ccacggcacc tggcctggtc 
tcttaactgg ttccctaaga cagctggaaa tagagaatgt catggagcat tcctaaccat 
gggctccagc ctggctttca ttctgtttct cccctgaaac aacattcctt tagtaatatt 
ccgaataaca gcttcatcag tctgtctacc gaccactctt caggcttcat cttatatgac 
ctcccaaact gcactaaggg ttgtattaga gaaaagtgga taaagttcgg agtcaggctg 
cttgagctta aatgccagct tcacttacca gccacctgac catgagtcag ctgcttaacc 360 
attctttgcc acagtttcct tgtctatgaa aagggaaatg gctcccacct caaaaagttg 420 
ttaacattaa attcaatcat gtattcaaag tcctgagcag aatgtctggc catgactggg 480 
acttaacaga tgttagcatt tattattagt atctgtcagt cttgaaatgt tctcttccct 
tggctttcat gacattccac actctcctgg ttttctctta cctctctggt aatacctgtt 
tgcttatcct tctttgtcca gctctgggat gttaccattc cttcaggcgt gctgttttct 
ccttaggcag tcttacacac actcatgact tccttccatt gtcctccaca cactgatgac 
cctaaaatca gtatctccag cctaaacctt tccactgagt tctagaccca tatgttgtac 
tatcaacctg gcttgtccat ttgaatgtct tccaggcact tcagactctc ttctctagac 
tttgctggac tttcactctt ccccctaaaa ctggctcctc ttccactgaa acatgtatgt 
cattgagagg caccaccatc cacccagtgc ctaagccaga aacctaggaa tccttgatac 
ctgttctctc tcatcctgca tatccaagcc tatcagtttt atctctaaat tatattttgo 
taggtttact tctttccttt tctcccacca ccaccctgct ccaagctacc atcatctcac 
ccagaggttg cagtgagccc agatcacgcc actgcactcc agcctggtga cagagtaaga 1140 
ctccatctca aeiaaaaaaaa aaaaaaaaaa 



60 
120 
180 
240 
300 



540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 



1170 



<210> 26 

<211> 728 

<212> DNA 

<213> Homo sapiens 



<400> 26 

ggcacgagag acaccagtct gcagtctgtg agcttggtgg ttatttgtac ataatcggag 60 

gtgcagaatc ttggaattgt ctgaacacag tagaacgata caatcctgaa aataatacct 120 

ggactttaat tgcacccatg aatgtggcta ggcgaggagc tggagtggct gttcttaatg 180 

gaaaactgtt tgtatgtggt ggctttgatg gttctcatgc catcagttgt gtggaaatgt 240 

atgatccaac tagaaatgaa tggaagatga tgggaaatat gacttcacca aggagcaatg 300 

ctgggattgc aactgtaggg aacaccattt atgcagtggg aggattcgat ggcaatgaat 360 

ttctgaatac ggtggaagtc tataaccttg agtcaaatga atggagcccc tatacaaaga 420 

ttttccagtt ttaacaaatt taagaccctc tcaaactaac aggcttagtg atgtaattat 480 

ggttagtaga ggtacacttg tgaataaaga gggtgggtgg gtatagatgt tgctaacagc 540 

aacacaaagc ttttgcatat tgcatactat taaacatgct gtacatactt tttgggttta 600 

cttggaaagg aatgcaaaga tgaaggtctg ttttgtgtac ttttaagact ttggttattt 660 

tactttttgg aaaagaataa accaagaatt gattgggcac atcaaaaaaa aaaaaaaaaa 720 

728 



<210> 27 
<211> 1150 
<212> DNA 

<213> Homo sapiens 



<400> 27 

gaattcggca cgagaagcag ctcaacgtaa tctacctgcc actgggcaac tagctaatga 



60 
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ccctccacag 

cactcagcgg 

atgcataacc 

cagcagtggc 

tcattaaaat 

atcttcacta 

ctgttacata 

gccctttaaa 

ttacatgtta 

tttccagata 

aaatctaaga 

atgtgtctat 

taattacaaa 

gatgcctact 

taactgaact 

tgtgaggact 

tatgatcacc 

ttttctctta 

ggcccggtac 



tgatgctgta 

tggctctagc 

tccatccctg 

Icggagaaaga 

acctctctgc 

taaaggccca 

ttctcctttt 

aacataaaaa 

aaaaatgcaa 

atgagggttg 

aaacmtgaat 

gtgtgtgtgt 

tcacctaata 

aggacctggc 

gcttatatgt 

gagtaaaaca 

tgtaaaagca 

ccctggtcat 



ttgaggactt 

caggtcagct 

tcaccatggc 

gctgactagt 

taagatcacc 

gatagtaaat 

cttctctccc 

ccattcttac 

gattcattta 

aggaaggcac 

aaagcaccca 

gtgtgtgtaa 

ttttataagt 

agataaaagg 

cagtaaattc 

tggttccaaa 

gaggcttgtt 

aagaaaaaag 



ggtgttgatc 

ttggtgagtg 

tactttgttc 

atcacagaat 

tgttggtgag 

atttcaggct 

ctctcccttc 

attgtgtgct 

agtgaaaatt 

tgcatttatt 

aaggtattat 

agatacacac 

ttattaacca 

gcatttttga 

aaacgttagc 

catatatgtg 

tctaacatct 

aaaaaaaaaa 



tctaccgctg 

gaagtccatg 

atgagcccac 

gggctctcct 

cattcacatg 

ttgtggacta 

tattttcctt 

atagtttgct 

gtattgggaa 

ttaattataa 

aaaaacacac 

acatacaatt 

aagttactgg 

agtggttaag 

agaatgactt 

gcccctgggt 

atacttttaa 

aaaaaaaaaa 



gtcagttggg 

ttgctgagcc 

tgtggaatga 

atttccttga 

ggacacaaat 

catattgtct 

cttctttata 

gacccccagc 

ggaatccaca 

attgggattt 

acttatgtat 

actcaataaa 

cacaaactca 

tacacagtag 

tgccagactt 

aatcagtttt 

gaaattcttt 

ctcgaggggg 



120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1150 



<210> 28 

<211> 1566 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (1013) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (1020) 

<223> n equals a,t,g, or c 



<400> 28 

gaattcggca cgaggatttc cctgggccat taagaaaagt accttttaat gtgctcaaga 
attcagggtt tagaaagatt tccatccaga ttggctcctt aaagaaaaaa gatgcggtgc 
ataatttatt ttactttcag ttatctgcta acgcagctat gcaaaatgac tcatttattg 

gggagtgggt ggtggcatta ggtaaagtct taccatattg tctattttga ctgtttcatt 240 

cttaatagaa gtctacacat tgcctgcaat tgaggtataa ttttctttaa agggagtgtt 300 

gtttcagata aggtagctgc gacctaagaa aggaataatt ctatatgatt ttaagtcttt 360 

agggratgga agcactgtct tawtaattgg aaagtcccaa ctgatagcac tgacatawtc 420 

atgtgctttc tttgcctgcc tgctcatctg cagccctgat cacagaagga agggagaagt 480 
agataagaaa tagtagttat gaggatgaaa cgtgcacata taggagccct ctcacgttag 
gcttggtttg gtgtctggag gcacgtgatg agaacagcag tggatctgtg ggctcatgtt 

tccttactcc tgctctatta ggactccagt ctgaagggat gatctagtac caaccaggag 660 

atgtttagaa gamcgasatg tttcctgaag tattctgagc tgtctcargt tgattacgtg 720 

ctttcttatc ttagatggct cctggagagc tgtctgggta atatgctctc ccactttggt 780 

tSi«™^^^ tttttgcara tgctttttgt aaaagaacac ctatgagtga ggcctatggt 840 

tttggggttt gcagtgccca accagtcaag ctggtctttg ccttttttgt ggttggatat 900 

ggaaagagtg gtcagtagat ttcccagtgc tgtactcatg ccattcagct catagtcaca 960 

tatttgctaa taaaaataag aaaattccgg aaaaggggag tangttggan 1020 

ttgtcaagtt gaactgtgaa tggtgtggat gagatattct ggggagagaa tggacagacc 1080 



60 
120 
180 



540 
600 
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aggtttggct tagctactag ttgagtgtcc cttctagctc tctgggattt ctttctaatc 1140 

tgtaaaatca cctattttgt tgaagtargc ttgcctgtcc tttcaattct tggacatttc 1200 

agaacataag ctatgtgttt ttctggaaaa aaaaaaagga tatttgttag aattagaatt 1260 

tacttgttat gaatctaacc ttcacacacc aaacccccag ctaagacagt aagttgcata 1320 

tataattgta ataaatacta tgtaagtctg aaaggggaaa gagaacttga gtttgcgact 1380 

tttcttataa tcttgaagaa gtaattccca gacttcagag tgtgtaagaa atcactagaa 1440 

tgctagttta aaaaggcatg gattcctata ccccagttac acagttctta tggcctggga 1500 

tagagcctgg aagtctgcat gtcacaggtg aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 1560 



<210> 29 

<211> 1638 

<212> DMA 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (1578) 

<223> n equals a,t.g, or c 

<400> 29 

tttttttttc tctcctctct aaacatttat gatgtatgat acagtgtgtc ctggctggat 60 

ttttcctgtt agcaggcaga aagaatccct cctggattcc agaataataa atacagtcat 120 

gtgctgctta atgacgtttt cgtcaacaat gggccacata tatgatggtc caaagcacta 180 

tactgtacat catctcattg gaaaacctta tgaaatagga gggcaactat catcataatc 240 

atcttccttc cccccaccac caacttcagg gagtgaggtc ctgggaaatg aagggacact 300 

atccatgtgc ttggatgtct ctatcctggt tccgtactct ttccgctatg atatactgcc 360 

ttctatatat agataaaagt tcaattytct ttttcacaaa tgagaggaga atatgattga 420 
gttttagtaa aattgatatc cagtaatact ataatgtatt tagatcaagt tagcacctaa 
atagcaaacc tgcttgctct attaagctag tgatttttca ctataggtgc taacaaccat 
tacgtagcat ctattctcta aaattgttgc tatcggtcta gcagaggagc agtgcactaa 
tgtgggtgca gatattatag aaaccagaat acatgggtga tgactgttcc actcaccatc 

ttctcatatc tctggggatc tcattgtgga gtaaggggca taatgttagt atacctttta 720 

gagatcaaag gggcaagtca gcatcagctg aaagttgaat cacctcatta aagaatttta 780 

tatccctttc agggggttga tttggaaagg aaaacagaca taagatttga atgtatcagt 840 

gtggctactt gtgaacatac tgcattcaac taatggatag aaatttgaat aaaatatttc 900 

agaagaggtt tttcttgtgt gtgtgtgttt ttaaaaagaa ttttgtaatg cacttcttcc 960 

atgcatatct tatctactct tcagggaata cagaagcaga tttacaaatg aagagacagt 1020 

gtcattctgc ttgagggtaa tggtgggtgt cataatactc tatgaccacg tacatccagt 1080 

gggagcattt gctaaaactt ccaaaattga tgtaagttat tgttttatat aaataatttc 1140 

aaacgagttt ctccatggaa accataggat tttattttat gataagagcc agcaaaccgg 1200 

actctcacaa aactcagatt tatagtttgt gaaatggtgg actttcatct cctctgtccc 1260 

tgtgctgttt ttcttgtggc ctgtattcag gtggaataga atgatcaaag gatgactata 1320 

ttgtctagtg agtacctcct ggaaggcttc tactacgtat ttggcaatat aaatagataa 1380 

ttagatataa ggaattttga gtcatatcct ttaattcctt tggccaaagg ccatttcaaa 1440 

taaaatgttt atttcagaat gcatataaaa agtcagtagt gctgctgggc gtgctggctc 1500 

atgcctgtag cccaagcact ttggcaggct gaagcaggag gatcacttga gcccaggagt 1560 

agaagaccag cctgggcngc atagtgagac ccccatttct acaaaaaaaa aaaaaaaaaa 1620 

ctcgaggggg ggcccgaa ISZB 



480 
540 
600 
660 



<210> 30 
<211> 935 
<212> DNA 
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<213> Homo sapiens 
<400> 30 

gtggtggtgg ctgtaggacc tggtgaataa taaactgaaa accactgaat cgtacccctt 60 

aaaaacacac aaagcaaatt gacaaattat tgggaggcaa cataagagaa tggggtgtga 120 

actttggatc agtgcggcct ggatatcagc tgtgtggtgt tcaaatagat tgcataacct ISO 

cgttgagtct cagtcttccc atctgtgaag tagggatcat tcctacttcg tagggttggc 240 

atgagactca gtgagatgaa gttggtgggt cacttggctg gggcaggtgt cacggagcgg 300 

gacctgtgat tgttcagcca cctactctgt gcccagtgct gtgttggtga ccaggtatgt 360 

atgaagtcag taagccacag tcctgagtta tggtgcagac cccacatgca cccagagtca 420 

gcttggcaag accccttgac accacgtgcg tggagggtgc aggtcggaga gctcacctcc 480 

atggattccg tagagctttg aggcgtatcc acaaagtgtc caggagaggt ggcgtcgcct 540 

ccacttgata gaggagaaag cagagatgga ggcagccaga agcatggtgc agtggtgggg 600 

tttggtcatt aatttgataa tcacatggaa tacaagctaa tgtttattga gtacttactg 660 

cctgcccgct actgtaacta agtgctttac tcctgttatc tcatttaatt ctcaaagcag 720 

ccctgtggca ctgaggtggc tggagatgga gggatgtgtg gctgccatgt gtttgccagg 780 

aagcagcagg atgggagtga gggcacagac agacacacat gccaggactt gtttgcacga 840 
agctgaggaa tgggtgccca tcattcatta tactcatctc tctgttttat gtatattcaa 
aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaa 



900 
935 



<210> 31 
<211> 628 
<212> DNA 
<213> Homo sapiens 

<400> 31 

ggcacgagcg ggaggctgag gcaggagaat cgcttaaacc tgggaggcgg aggttgcagt 
gagctgatga gatcgtgtgc cattgcactc cagcctgggt gacagagcaa gactccatct 
caaaaaaaga aaagaaaaat tttatatatg taatttaact tgcaaatgac aagtttttaa 
tattttctta tttttgcttg tgtttgttta tgcctttaat tccttgacca gaatgactat 
agctaaatta actttggtag tgtattttca ttcatttact atctcgtcat ttccatgggt 
caggagtctg ggcacacctt agctgggtcc tctgttgaga gtctcaaaaa ggctaaccag 360 
aaggtatcag ccaaattgta tttatttcta gaggttggag tgctcttcca agttcatgga 420 
gttgttggca gaattcagtt ccttgcaact gtgggactga ggtagccatt ttcttgaggg 480 
ctaatggcca gaaattgctc tcagctcctt agaggctatt cacagttcct tgccacgtgg 540 
ccttctcaca gaccctctca gagcacagca gcttttacat cttcaagatc atcagcagca 
gatctgtctc ctgctgcttc tctcttac 



60 
120 
180 
240 
300 



600 
628 



<210> 32 

<211> 410 

<212> DNA 

<213> Homo sapiens 

<400> 32 



ccccttccct 


gttgtggtct 


ctgtttcagt 


60 


gttaaagaag 


gaggacataa 


gaaggtgcag 


120 


ttccagtctg 


agaaggctca 


gactcgccag 


180 


tacccagact 


tcagacttga 


tgtcccttga 


240 


caagtccagt 


gttagagagg 


aaggttttag 


300 


cggtacccaa 


ttcgccctat 


agtgagtcgt 


360 


gtcgtgactg 


ggaaaaccct 




410 
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<210> 33 

<211> 915 

<212> DMA 

<213> Homo sapiens 

<400> 33 

ggcacgagtg tacacatttt atttcctttt catgtcttgt tgcactagct agaactttca 60 

gtattgaaag tagtaaaaga agccatgctt gccttggtcc tttgtcttag tgggaaagct 120 

tccagtttct caccaacatg atgttagctg tagtttcttt gtagatgttc tttaagcagt 180 

tgaggaagtt cctctttatt ttcagtcttt ggagagtttt tatttttatc ccatacttca 240 

tttcaaaatg ctgagaggtt tctttgttgt tttgttttgt ttgatcatga atgggtgttg 300 

gattttgtca catgctcgtt cagcatctat tggtatgatc atgtgatatt tctttagtct 360 

gttgatgcga tggattgcat taattgattt ttcaaatatt gagtctgcct tggttgtggt 420 

atataattct ttttattaaa ttgttgcatt ccgtttgcta atattttgag gatttttaca 480 

tctttattta tgacagatac tttaatatcc ataggatttg cagtgatgcc tgctctttca 540 

tttcttactt tttttttttg agatggaatc tggagcccag gctggagtgc tgtggcgaaa 600 

tctcggctca ctgcaacctc cgccttccgg ttcaagtgat tctcttgcct cagcttccca 660 

agtagctgga actacaggtg tgtgccacta cgcccagcta ttttttattc ttttttgaga 720 

cagagtctcg ctctgtctcc caggctggag tgctgtgggg caatctcggc tcactgcaac 780 

ctccacctcc caggttccag cgattctcct gcctcagcct cccgagtagc tgggactaca 840 

agcgcccacc accacgcccg gctaattttt gtattttcag tagagacggg gtttcaccat 900 
attggcctgg atggt 



<210> 34 
<211> 1409 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (478) 

<223> n equals a,t,g, or c 
<400> 34 

gtcaggatat gagtcttcct atgtcattct ttattctttc acatttatca tcttttatga 60 

tatgtacata tggcaaagat tattcccact ttacagatga aggagcattt acttgaaagg 120 

atgcagaata aaaacagata taattcatat actaaaagac atttcataga caatggcaca 180 

atgatttctc caaaccgccc tacattatat gatttcttat cttcattgtg ttgctgatta 240 

aacagtttaa gtgatttatc cagttcctct taggaagtgg cagaatagaa agctatgatg 300 

gttaatttta tgcgtcactt gactgagcca tggggtgccc aacatttagt caaacattat 360 

tctgtgtgta tctgtgarga tccttctgga tgaaatcaac gtttgaattg ttagactgaa 420 

taaagcagat ttctctcccc aatgtatata ggctcatcct atttgttaaa ggtctganat 480 

gttgactctc tmtcttagtc cgttctatgt tgctgtagag agatatgtga gactgggtaa 540 

tttataagga aaggtggttt atttggctca cagttctgca ggctgtgcaa gaggcatggc 600 

acaagcatct gcttctggaa agggacgtca ggaggcttcc aatcatggca gcaggggaaa 660 

gggagaaggg caaggtatgt cacatggcaa gagmggaaga aagagggaga gaagaagaag 720 

gtgccaggct ctttttamcc atcagttatc atgggaactw atagagtgag gactcagcac 780 

aaagtcatgc ataaaggatc tgacccgtga tccaaacagt ttccaccagg ccccacctcc 840 

agtgctgggg atcaaaattc aacatgagat ttgaagagga caaatatcca aactatatca 900 

ccctcccata agtaagaagg cccctgtgag tgcagtgtgt tttagtttaa gctactagga 960 

agggtgaggc aggaggatta cttgttgagc ctagaggttc aagtcctgcc taggcagcac 1020 

agcaagaccc cacctctaaa aaaatggagc ccctcctgtc atagtacacc agatatttcc 1080 

tgtcttctaa cttgaactga aacatccata ttttaaaagt ctcaagttta caaatcttgg H40 

gactttttag cctccatatc acacaagcca atttcttata ataataataa tgatgataca 1200 
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atatatagga tatatattgt ttctgtttca ctaaagaacc ctcatacaga agccaagcag 1260 

catcctctct aatgtcaaaa tcagtgcttt ttctgtgaca ttcatgctcc tctacgaatg 1320 

aaaacctggc tcacatttta tgctaatact aaggagtaaa aaaacatcca ttacttattg 1380 
tatacaataa aagcttcaca acaattgag 



<210> 35 

<211> 1156 

<212> DNA 

<213> Homo sapiens 



<400> 35 

gaattcggca cgagtgcggt ccaagcccat ggggccacct cttaattcca gcttccttgc 
ctactatgac agggaaagaa acatggcaac atgcgcacag ctcttaaggc ttgtrctgga 
ggcggaacac atcgcccctg cagcctggca ctggccatgg gacatgggag gtagggggag 
gcgtgttcca gcctatgttg gccggtgggc aggtgctcag actcagcaag ctccttgggg 
tcattcatca cccctccacc cattcatcct caaacacctg cagagggctt cctctgccag 
gctgtcaggc gccaagggca cagaaatgag aactgacagt ccactggggg agacggtctt 
lllllT'''' ^^^"^"^^ gtaaggcaca agagtggtgc aggggggcct aaccaggccc 
ccakggtaaa tacsggttgg ggggctgtct gggggaatgg ggaagaagag cattctgggc 
tgggggctcc acaggctcaa cacagctgga gtkarccaca acagtgaatc acgagaaatg 
aggctggaaa ggccagtggg aaccatggtc ctggaggtgg gcattgggtg gggakctktg 
cttcaagctg agggcaggat tttcagcaca gatgactgtg ttctgaaaga tccctgtggg 
aagaktgagg agaggggtga gcagcagcca agactggagg caggaggacc aagcagcggg 
ttgtggccac gtttcaggtc tggagtcacc caggagagat tctgatcata tgggtctatg 
gtgtgacgtg ggaggtggaa ggttccagga caactcccag gctcctcaaa ataacaactt 
tttttttttt ttgagacaga gtctcgctgt gtcacccaga ctggagtgta gtggcgcgat 
cttagctcac tgcaagctcc gcctcccagg ttcacgccat tctcctgcct cagcctctgg 
agtagctggg actacaggtg cccgccacca cgcccagata attttttttt tttttgtatt 
ttttagtaga gatggggttt caccgtgtta gccaggatgg tctcaatctc ctgaccttgt 
gatccacccg cctcagcctc ccaaagtgct gggattacag gcgagagcca ccgcgcctgg 
cccaaaatcg gcacga 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1156 



<210> 36 

<211> 1300 

<212> DNA 

<213> Homo sapiens 



<400> 36 

gcacagaagt ttgaaaagta accctgggaa gaaatgaatg aggaggaaag aaaatgtaca 60 
aatgagaagg acccagtgga tttgccatac aaagtacctc tgagtaaaac cactaaatta 120 
ctcttggggt tgtggggaat tkagatgcca ctggccattt ttgccttagt tgaccttttt 
tgggtcagta gtttctcaaa catcaatgtg cctaaggatc accttgtgaa gtgtttaaga 
ttcagagtcc tgagccaccc tgagagatct ggattaaaca gatcaaggaa tctgcatttt 
taactagcac tgccagtgag tttgtggact acactgagaa aatggctcta caatgttaaa 
agcacacata ttttttaaaa atgacaaatg ccatttcaaa cagacttaca acccatttat 
ataggctttc cctgcaaagt acacagtttt gacttataat caagcctaca ggaatgtaac 
tagcaaggga gcaaaggaga gcaggagatt agaagaagaa tcaataaatg gctcaaatat 
gtgaaataac cttgttcatc caaaatacag gatggtggtg ttctaactgt catggtaggg 
ttcaattgcc tcagttcaat tttaggaaaa ctggcaatca tttcttttgc aggggacaca 
atttctgaag aacccagtcc tttaaaaaaa aaaaagtgag ctatcacccc actattgaga 
gagcagctac tagctcagta ttggtgtacc cagatgggca gcctagcagc caaggaaaca 
gaggtgggtc tatgtactgt cccatcctgt caccctttat cagtgagacc ttgggcagag 
cctggctcat ttcctggcat acgataggct ttcctcatct gcacaatgaa tatgcatcca 



180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
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catgttaaac caccacttcg caaattataa ggttgaaatg agataataaa gttgtgtcct 960 

tagcatacag actggaccgt tgagaagtgc agggggaaaa aatcagaaag atctgatttt 1020 

agatttttag tcaaactaag caagaggact taacatttca gcaactcagt ttgcaccatg 1080 

aatttctcca ctcaatttat gagaattact attcccttga agtgatttaa ggaatcatta 1140 

agatttggca gtggaaggtg ggactcattt catataccat tacccttaag ccgagactac 1200 

tataagaagt tggtacatgg ccaggcacgg tgctcacgcc tgtaatccca gcactttggg 1260 

aggccaaggt gggtggatca cttgagttca ggagctcgag 1300 



<210> 37 

<211> 964 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (883) 

<223> n equals a,t,g, or c 



<400> 37 

ggctgaatga gttggctcag gattatcttg tccatgttga aaactgcatt tgaacccagg 60 

tctgtctgac tccaaaaacc aaatggtttc ctcctcatca tttcagaaac tagcaaaatg 120 

cttttatgta caccatttga ttttagaatc ctgtacattt tctaaatgag ggcagtgaga 180 

ctcagaaaaa tagtatgtcc aaagtgacta aggtagtaga gagaagattc aaaaccctat 240 

cccaggcctt ctgactccca ttccaatgct cttccagcta catcacagat cttttgagca 300 

ccccctgaaa tcgcacccaa actgatgttc acgtggcaga tacctcacca ccctctcctc 360 

acctcacgcc ttaaattctc atcttcaggc ccctctgtct caggtgacac tcatgctggt 420 

aaaatgtcct gtgttttctg ccggaagtag ccagcccaga caggtgcagg agaggtctgc 480 

tctagaggga tatattgcac agccttgtcc ctgcctcccc tatttcaccg ctgatttctg 540 

atgggacccc cagatgagta tcatccccct cctggccatt tacaacctgc aaagcaactt 600 

gagttcctcc agagggactg gcagctctgt caagaccata tacgattttc ccatgaaaag 660 

tacctttgga agaagatttc ttcatcagtt tccaccatga acacagatgg acacgtttct 720 

ccagaatctt ctctgctgtc atttgctgtc ctgcaaagaa cctgggattg tccttcgctg 780 

ggacagagag ggtcaggccc aggctggaag ttctcggttc cactggtgct ctcgggggga 840 

aaaatgtggt atttttcctt ttgtcttttc tgcttttgtt ttncgctttg ctccaagctg 900 

atgattctct cagcttctgt cttcatgatg ccaacactac caaatgaaaa aaaaaaaact 960 

^^^^ 964 



<210> 38 

<211> 1110 

<212> DNA 

<213> Homo sapiens 



<400> 38 

ggcacgagtg ggtccaaaag catgttgctc attctgtttt ttatacaggt tactggctgt 60 

attagagaga tggtctgggc ttttaaaggc ataactgaaa agggaatttc atactagtta 120 

tggttaatgc cagagtgcta gaactagtga agcctactgg gagaaggtat gtttttctaa 



180 



agaaagaatt ttggccttta atgttacaac attcaaattt gcatctaaaa ctttcactct 240 



300 



gggcaggtta gaaagttaaa gatattggtc aaatgattgg gcaattcacc tgttttcatt 

aatctgtgtt ttgatcccta tgatgtaaac aatattagtg gatggattcc aggattcttc 360 

tgagagaggg atatcttttt gtttacagaa attatttgat gagagattaa cataaaaaat • 420 

gatgatttga atgcctggat ggctgtcccg aaagcaacca gagaaaatgg ttgataagaa 480 

aatcaagaga tgcacttaag tttgacttgt ttttgttttc tcctgggaag atgaatagtg 540 

ttgaaggatt aaaaagatga tagaaaaaaa gaaatgagag aggcattatg aaagaaccca 600 
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agattggctg ctgtaggatg agaacaatca ctgggtacat gtaaataaga aatattatag 660 

agcgtagata tttctaataa agagtttaat ctctctttct gttttgtgca atatatgtca 720 

taaatctcat gcaaccctca tgtgattgat ttattttcag aggccaatgc tggtgaagaa 780 

actgaacatt ttataactgg ttagacatgg tatggaacag agaaatccac actgaaaaag 840 

ctgctcagag gagaagaaag agtaagttta atgatcatat gcagaatttg agggctgtca 900 

ggctaccctt tgatgtgaca ttcagctggg atacgtgggt tattaaagtt aacttgattg 960 

taacaataac tgataaaagc tgctgtatcc tcattcatag gtagattatg tttataaaga 1020 

acagtacctg atactactag atcagtttaa acatagtttt gctattgtta agagaccaaa 1080 

gaattgctac attttgattg gttgaatgca XUO 



<210> 39 

<211> 639 

<212> DNA 

<213> Homo sapiens 

<400> 39 

attcggcacg ggrttttwat atttcctgat ctttgaacca ataaacacag aatacctact 60 

gtgtgtcaag tactatgcta ggtgttgaaa caaagataaa gtactatgga aactattaac 120 

acacacacac acgcacatgc acacatgcac aaacctatat tcttttttct taccaaaacc 180 

ccaaatcatg ctcctaattt tgaatgtgca ggtgcggttt ttgggtgatt gggttctttc 240 

tttgctatgt gggaggactc cggtagagta gggtggttgt cagacagaag cagatgctct 300 

tatcagccgg gcattctcac cccaggtaga agtgctgtct gtggtcgctc agcagatcct 360 

cagcatccaa caagccatca ttcggaagct aaagacattc atctttgaag ggactgagct 420 

ctctctgaac ccaacgcgcg ctgtgttcat caccatgaac cccgggtatg ctggcagggc 480 

tgaactgccc gacaatctca aggtaaatgc cagcagatat acatgtgggg tgtgcttttt 540 

agaatagaaa cctctgggcc gggtgtggcg gctcacacct ataatcccag cactttggga 600 

ggccaaggtg ggcaaatcac ctgaggtcag gagctcgag 639 



<210> 40 

<211> 1197 

<212> DNA 

<213> Homo sapiens 



<400> 40 

gagaaacttt cccttcctga ttctgtgcaa gcacggctgt gagcgaacag cctccgtatt 60 

tcaacaaaca tcctacttgt atggtcttag gatctgtttc cagacagtca cctcggggct 120 

cactctagtc ctgaaagcat cttcccatcc ctttgtgatg ttcagtctgt tgcgggcatt 180 

cccctctgac aggtgtcctt gccctgctgc ttctacaggg tggcaaagag caagggcttc 240 

agctcccaag ctcagctgca gggcacttag gccccgagtg tgtccccagt gaccctgact 300 

tgagggacac actgggcgct gcagccacaa ggcactgctc ctgtagtcat ggtgggcagc 360 

cagcattgcc ccaggccaca gtgctggtgt cccaggctcc tcagggacct gaggacaggg 420 

ccaagtgtgc cagtccacac caggctggcc ctgccagtcc acaccaggct ggccctgcca 480 

gtcaacaggt gcacatacag gtcctgaaac cacctcaggt caaataaggg atttgggggc 540 

acacaggttg cattctgcct cttgggaaga tgatgcaagg gaatgacagg caggctggtt 600 

ccaacgcatt gccaagcgcc agctgagcgg gctgggagca ggcacattcc ggtaaccagg 660 

acagaagtgg gctagtgata cctggtcatg tcttttccca agacaaaacc aggaagactg 720 

gcccagcccg tttggtgtgt tacaggctga actgtgcccc tccccaaatg tgtatggtga 780 

aggcctaacc tccagtacct ccaaatgtga cctcacttgg agagggggtg tttagagagg 840 
taatcaggtt aaaatgaagt cattagggtg ggtcataacc ccatacaact gctgccctga 
tatgaagggg aaatctggag acagctgtgt agaaaacacc atctgaacag gaagacagcc 

atctacaggt caaggggaga ggtccgggac cgatcctccc tcccagccca aagcaggaac 1020 

tgaacctgac acctggattg tagacttctg gcctccagga cagagacaat atgtgctgct 1080 

gttgaagctg cccdggcagg gttcctctgt gaggcagccc caggggactc agagtgtgcc 1140 



900 
960 
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ccaggagtcc tgtgggaatt gccccaccct tcctggcaca ctcctgaatg ttctcga 



1197 



<210> 41 

<211> 636 

<212> CNA 

<213> Homo sapiens 



<400> 41 

ggcacgagta 

attactatta 

tgcagacgcc 

gctttaaggg 

aggcaacaag 

gacaactaga 

aactcatttc 

gccaataccc 

gatatgagat 

ttccataggt 

ttagtggtga 



gcatagtgcc 
ttgctactat 
tggcctttgc 
tgcagggagg 
gaaagcaggt 
aggctccatg 
agggtagcca 
aggaaagggt 
cttaagagct 
ttttggggaa 
tttgtgagac 



tgacatatag 
tgtgcaataa 
cctggggttt 
tggccacatt 
ttaccttcag 
gtctctcaaa 
caccactcat 
acacagaatg 
gtgacactag 
caggtggtgt 
tgtggtgcgc 



cagtttctta 
taatagacaa 
cccctctgct 
cctcaggccc 
ggcaatcctt 
tatctctcct 
cctgctagga 
tgagtatagt 
agacttttct 
ttgtggtgtt 
ccatca 



ataaatgaag 
aagcaacgta 
gaggaatctg 
cagccctggc 
gggaaaagaa 
aaggcctgga 
cagtaagaaa 
tcaggcaaac 
ctttttaaaa 
tggttacatg 



tcattggtct 
gaggtgaaag 
tggctgctca 
ctcaggcatg 
taattttagg 
tgctgcctaa 
gctcaaatac 
agcataaaat 
atttttttat 
agtaggttct 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
636 



<210> 42 

<211> 1112 

<212> DNA 

<213> Homo sapiens 



<400> 42 

ggcacgaggc 

gaggactcag 

actgcctccc 

tgagaagcag 

agacttctgc 

cgagctggag 

tctatctggg 

agcaagattt 

agate tccag 

attgaatgta 

gattatgaac 

ggctgcttct 

catctctgtt 

ctattttgtg 

tagaacaaag 

tccctctctc 

tattcctata 

ccacaagagg 

tgacacacag 



tccacccggg 
tgaggcaggt 
tctgccttct 
tctttggagt 
ctctggtctc 
ggtaggaccc 
cgaacagatc 
gcccaaatca 
ggaatctgct 
agaattatga 
ttagccagtg 
agatgccagg 
ttgtgtactt 
agagatcaag 
tgtgataatt 
tcgttctccc 
agcttctcta 
cctttgtggt 
gctcagtaca 



ctgtttttat 
tcctgggcct 
ttgccatttc 
tcctcttctc 
tttccttctg 
tctgctgcag 
acttccagct 
gagctttaat 
cacccttcat 
agggagctgc 
gaaggtgaag 
tggcagcccg 
ttcaatgttt 
ttttaagtgc 
gtatttcctt 
tacctcgctc 
tttctccttt 
gatgacatgc 
ggccgtccca 



gacagctggc 
ctgttaggct 
catccatgat 
tcctgtccct 
tgcacactga 
cactgggtca 
cgattcatac 
cctatatata 
aagtttacta 
ccttcaacac 
aagggtgtag 
tttcttgccc 
gttacctcac 
tttttgcccc 
tttttctttt 
tttcttttta 
ttttccaaaa 
tgtaatgaat 
tt 



aaaacacgct 
aagtttgaag 
agcactaccc 
catggctaat 
cttttttccc 
ttctcaggat 
atagtgactc 
tggaacaaat 
gacagtttca 
gtggggatga 
tatagcggtt 
caggtggtag 
aatagaagag 
catcattggc 
ctttccttcc 
taggaatgga 
tggaaaaaaa 
gttaagttaa 



aaggcacatt 
ttgttccatc 
taactagtga 
ttccctgctc 
tctcctgtgc 
aaagtcttgg 
ttgcttgaat 
aatcacttcc 
gaattttgga 
tagattaaag 
ggggtcacag 
ggtagttgtg 
gtttaaaaga 
ttggctaggt 
cttctttctc 
aaacaaactc 
atagcaccag 
ccacattacc 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1112 



<210> 43 

<211> 418 

<212> I»IA 

<213> Homo sapiens 



<220> 
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<221> SITE 
<222> (80) 

<223> n equals a,t,g, or c 



<400> 43 

tcggcacgag gttttatttc atgtattctt tgtctatgtg tatatgtgtg ttttatatga 60 

tttatattta tttatatttn atgtttactt acaaagttgg aagccagacc tggaaggact 120 

tcccctacca tactaaggaa atttaattta attttgagta taaaggagag gtgctaaagg 180 

attttgatca atgaagtgat agttctagta cccttacgga aagtggatta gaggaggcta 240 

agaatgaaag cagggaagct ggatgtggtg gctcatgccc gtaatctcag cagctcggga 300 

ggcggaggtg ggaggactgc ttgagttcag gagtttgagg ccagtctggg caacatagcg 360 

agacctcatc tctaaaaaaa agaaagaaag aaagaaaaaa aaaaaaaaaa aamtcgag 418 

<210> 44 

<211> 759 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> SITE 
<222> (740) 

<223> n equals a,t,g, or c 



<400> 44 

ggaattcggc acgagtgtgt gccctrcatt ccaaggaatg ggccaagggt ttagatgacc 60 

ctcatagata aggaatgagg ctccaggctg gccactcctg gatttcttag cttggaactc 120 

caaaaccagc actcttctta gaccacaggg ccagtctcag ggtatgttta agttattgct 180 

gtcaggtgca tctgccatac actgtgtgtt tgtgtgtgtg tggtgcagtg tggtgcatgt 240 

gcgtgtgtgt gtgtgtgatg tgctggagtt gctgtgtgtg ctgagtggga gagctcaact 300 

tcattccttg ggtgacaagg gagaagatac tgatgggagg aggcgaatca caggtttgca 360 

tttctgaaaa tttagtctgg agaaagacgg acaggctatg gggacatgga gcaaagctac 420 

ttcagtggtc caacaaagag atgatgaggg tcagagtcag ggacgcagct gggggaaaaa 480 

cgtgaaaaat actttgtaga taaaatggtc aggaccagat ccttgccttt aactattcag 540 

tgcctgaata tatccttgat gacacagtag actgagaaag gaacaatctg cacaagaatg 600 

agaaccttgg tsgggggttg tggcttacgc ctgtaatcca gcamtttgga agccgargca 660 

rgtggatcac aaggtcagaa aatcaagacc atccttgcca atatsgtgaa accgtgtctc 720 

tactaaaaat acaataattn gcctggtgtg gtggtgggc 759 



<210> 45 

<211> 1440 

<212> DNA 

<213> Homo sapiens 



<400> 45 



gggccatatc 


actgagtgac 


tatagttgat 


tctcaaaaca 


60 


tgaagtatta 


atatttatca 


aatctactga 


tttatcaata 


120 


atctggaata 


tatcatatat 


gaatatgtac 


ttttttactc 


180 


tttctattta 


ctgctccttc 


ctactgggtc 


tctctctctt 


240 


tctgtctctc 


tcttcttgag 


gtattttccc 


tcctctttct 


300 


tctttgcttt 


cttacagtgt 


tgagttgttt 


ctctgtattc 


360 


ttttatataa 


tttattcctt 


tattctttga 


agctgatcta 


420 


attgtgacta 


gactctgggc 


agctttttat 


tgacacagaa 


480 


cccactccca 


ctccatatca 


ttcgtacctt 


ttgaaggagg 


540 
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aatacacgtc tgaaatagta cttctcacac agcacagcct ggttcttgtc ttgagccaag 600 

tctgtaactt ggcttaagca gtttcctcat tagataaacc ctggctctta aatgaaaaac 660 

aagcaacttc attcaatccc caaaacagcc tgccgcagca cgaagagcag ccacacccca 720 

gtggtgccag ctttcttctc ttttttttcc atgtctgccc tcttactagc ttgcaccagt 780 

tctgctgctg catgatgttg tctgtggagt gattttttta aaaagtatca gctgcttctt 840 

tccatcctcc ttcatcatgt atttccttta ggagactttg ttcctctaat ccgttccaaa 900 

aagtaaaact attccaggct cattgcctca gggggagagt caggccggtg gaaaacaagg 960 

agggaatgga ggaaatggtc tcctcttaac acgttccatt ccagaagtcc aggccctttc 1020 

aggaaagcca cgcgttactg gcatgcatga aacatttggg cgacaaccta aattagagca 1080 

gtgcatcctc ctgccatatc cccttcccca gctgaggaga ggaggcagtt tctgaagaac 1140 

aaggaaggag agcatagatt ttcctaggct ttgaggaaga agacctgcat cctgtttggc 1200 

tggactaatt gtagggaggc ttgtgggatc taaggagaga aggaatggct gtctcccttg 1260 

ctgagaaggg tcacagggag gcagccagaa cccagtgggc agcaacgact tcatagtgtg 1320 

gctgaacagc gagggctcca gacagctctt ccagaggcct tggtgtcccc aaggccctga 1380 

tacagtagag agagccactg aaccaagggg gcccatgcag acaggcacat agggagcccc 1440 



<210> 46 

<211> 961 

<212> DMA 

<213> Homo sapiens 



<220> 

<221> SITE 
<222> (549) 

<223> n equals a,t,g, or c 



<400> 46 

gtcaatggct gtccatgtcg cccgtgcttc acctgaggag gctggcgagg tgtatcctct 60 

ttcacctgcc tcagttttcc tcatctgtga aacggcctca tggctttgga gcaaacagaa 120 

tgacagataa aagggacaaa tgacacaggg ctctccattt gtttaacgag tacttattga 180 

gaacctactg tgtgcagggc accaagccag gctgtggaga aaacagaagc gggtgacagg 240 

atgggagagg ttccagaagc cgctaggagg agaaggcagt taagctgtga cctggggcag 300 

gtggatgggc ctccctggga agatctgggt gtgggaagcg cctgccaggc agggggcacc 360 

tcaagtgcaa aggccctgar gtgtggacag gcgagacaag accaggacaa gccccgctgt 420 

tkccgttgtc tggaaaccaa ggtacaaaga gaggagggga cggagccaag gccacgcagc 480 

tggcagagkt ggagctggga tgttagggga ggaacagagg tcacgacctc tgcaagcttc 540 

atcccccanc cctcacccct cacccccagc cagaatcttc cagaggggtg gcctcccctt 600 

cctgagccac cccagctgtt gcggaggctg ctgctgtcct ggttcccttg tttaattaca 660 

aacaacattt ttcgccctca cttaattatg caacagacgc ccgtggatct gccaccatct 720 

ggccccactt tctggcttga gacgacgagt cgcagtgact tcgagggctg agaggggagc 780 

aagcgggagg cacctcggcc aggagggcac cgagcttggc atggcctcag ctctgtgatg 840 

tacctggcca catctctgag tcctcatctg cagaattggg acaattgagg gtggcgcaag 900 

ggtctgtgag acaagagctg cttggcaaag aggagccctc agccctaaag ggggcctcga 960 

^ 961 



<210> 47 

<211> 1174 

<212> DNA 

<213> Homo sapiens 



<400> 47 

cgagaaggat tgttttttgt tgacttagca aaaacttctc cttacaaaac ctcttgagtg 
tgctgaattg tgaacaggaa attgacttgg ggtaagggga gagagggaac cagggcactc 
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ttaaagagaa aaagacccct gggtcgataa ccaagtggtc ctgggactgg atctggctat 180 

tacatgcaca tcaacaatct tatgtacttg ctgattaaca aattatatat attctgcatg 240 

tttacacaaa cagttcttgt gctagagagt ccacatcatt taaactttgt gggagaattt 300 

tgcaaatgat ccaatcctag aggcttgtac tctttcttga gccccactca cctttccttt 360 

gtacctcaaa cctcagtctg actcttccag aaatataggg gatggttccc ttctcttctc 420 

ccattcccta cataaccctg agtttaaata caaacactca gtttaattgt ttcataaggc 480 

ttatttttgg ataaagatat ttcattttcc ctgcacatta aacttttatc acacttactg 540 

ataaaatgcc acagctcttg tattatcaac tacaagttca gtcttctact cagataccaa 600 

ttaatttctg tttctttgag tatcatggac tgaattttgt cccccactca ttcatgtgtt 660 

gaagacctaa cccacaatgt gtttatattt gacatagggc ctttaaggaa gtaattaatg 720 

ttaaataagg ccataagggt ggagccctaa tccaacagga ttagcattct tgtaagaaga 780 

ggaaggggca ccagagtttt caagcacaca agaaaggcca tgtgaggagc cacataacca 840 

cggctgtctg cctggcgtcg tggcacacac ctgtaatccc agcactttgg gaggccaaag 900 

taggcagatc gcttgaggta aggagttcaa gaccagcttg ggcaacatag cgagacccat 960 

ctctagaaaa aatacaaaaa ttagcagggt atggtggcag gcacctatag tcctagctgt 1020 

tgtaggggct gtggtgggag gatcgcttga acctgggagg cagaggttgt cagtgggctg 1080 

gaatcaggcc atcgcactcc agcctgggtg acagagagag accctgtctt aaaaaaaaaa 1140 

aaaaaaaaaa aaaaaaaaaa aaaaaaaact cgta 1174 



<210> 48 

<211> 1939 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (1874) 

<223> n equals a,t,g, or c 
<400> 48 

agtaaaataa ataaaaatag aaaaaaaaac tcttcagtca aatatggtgg ccactagtgg 60 

ctattgagta cttgaaatgt agctagttag aactgcaatg tgctgtaagc ctaaaataca 120 

cacatttagt acaaaaaaga ttataaaata tcccaacttt tatattgatt ttgaaataat 180 

attttgagta tattgggcta aacaaaatgt agcattaaaa ttaatctcac ttctttcaat 240 

gtggctgaca aaaaagttta aattaaatgt gcggctcaca ttttgtttct attggacagc 300 

acaggtggag aaggtctctg aacataaaac accgawtaag tatattttcc actgggactg 360 

ggggtgggtg ctttggggga agtgcatagg tgctgggcag tgttaaaatc agggtgggcg 420 

taggtggcag tgaagggcag tctttgtgca gccagatggc aagtgagagc atgaatgcct 480 

gactgttgga aatgacaaaa taaatcatgg aatcctgaag tttcagggtg taaaatgctt 540 

tagaaatcat catctgaccc aataaatgat ggaaagaaat gccctggact cggaatctga 600 

atgttttggt tccagtctca gctccatcat ttattagata ggacgtcttg ggcaagtcag 660 

tctcttttct tatatgtcta atgggggaca taaaatctgc ttgatctttc ctggaaggtt 720 

atttctatta ttttaactta tttgaaagcc cactcaaaat tccaaagtac tgcaacaata 780 

tgagatatta aatagatgtt gcctatttta caatcctggc tcagcccagt tctacagaca 840 

gttggtaatt ttcaaggtga gtaattaata cagagatact ttggcagtga aaatattatt 900 

agtgtgtttg tgcttatgtc tacacagaga agagagagga ggcaaagata aaacctgtag 960 

ctcccatttt cttcttatat atttttactt attttttctg tcacagttat aaccccttaa 1020 

gaaaaattta gatgagtact agaatctggc aaaattagtt aaatcagact gagatgaata 1080 

agatagaaca aaatgagctg tagaatgatg ttttggctga gccactcact ctgccagggt 1140 

cagcaccttc tttaattgac tcttttcaag gaaatgcagt acaggttgct ctctgttgtt 1200 

acctgtgtgt catgacccgc tgggccatta acccatttgt cttgaatagt caattctctg 1260 

gccccaggat tgtcaggagc caggaggagc tggggaacat ggctgagaca ttctcactcc 1320 

tgttccagcc tcaggaaaac ccactgagcc tgggtcaaat cttgggagta actgctgaca 1380 

atggtgattc ctgagccatc ctctctccat tgcttgtcct gggtgaggcc tcagggaggc 1440 
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caacaatttc ctatgcctct ctattgctgt acacatctgg aactgaaatt cattgcatat 1500 

cccttcaccc ctgaatttaa ccctgagaag tgtgaaaaat tggttcaaac gtcctcatca 1560 

aaactcatgt tgaaatttaa ttatcatatg taatggtatt ggaagatgga aactttaata 1620 

gatgataggg gccagggtgc agtgctcacg cctgtaatcc caggactttg ggaggctgag 1680 

gcaagaggat cacttgagca caggagtttg agatcagcct gggcaacatg gtaagatcct 1740 

gtctctaaaa aeiaaaacaca tacaaattag tggggagtgg tggcacacac ctgtagtccc 1800 

agctattcta gagtcgaggt aagaggttca cctgagccta gagaggttga ggctgcaatg 1860 

agctgtaatt gcanccactg cgctccagcg tggacaacag agggagaccc tgtctcaaaa 1920 

aaaaaaaaaa aaactcgag 1939 



<210> 49 

<211> 731 

<212> DNA 

<213> Hoxno sapiens 

<400> 49 

ggcacgagac ctggggttgt cggtgctgct ccaggatgtc agatgctccc ctgggggtgt 60 

gggtgctgct ccaggctgtc agatgctcgc ctgggtgtgt gggcactgct cctgactctc 120 

cgatgctcac ctgtggttgt gggtgctgct ccagaccatc agatgctcac ctgggtgtgt 180 

gggtgctgct ccaggttgtc aggtgctcac catgggctat gggtgctgct acctgttgtc 240 

agatgctcac ctcggggtgt gggcactgct ccgggctgtc agatgctcgc ctgtggctgt 300 

gggcgctgct ctagactcta cgatgctcac ctgtggttgt gggtgctgct ccagacaatc 360 

agatgctcac ttggggttgt gggtgctgct ccaggtcatc ggatgctcgc ctgggagtgt 420 

ggttgctgct ccaggctgtc ggatgctcac ctgggggtgc agggtgctgt tccaggctgt 480 

cagatgctcc cctgggggtg tgggtgctgc tccgggctgt cagattctca cctgtgcgtg 540 

tgggtgctgc tgcgggctgt cagatgctca cctggggttg tgggtgctgt taaaggctgt 600 

cagatgctcg cctggggttg tgggtgctgc tccgttcggt cagatgctcg cctgggggcg 660 

tgtgtgctgc tccatgggtt cagatgctcg cctggaggta tgggtcctgc tccgggaggt 720 

cagatgctca c 731 



<210> 50 

<211> 1374 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (642) 

<223> n equals a,t,g, or c 
<400> 50 

ggcacgagag atgttggtcc cacgtgactc cctttgtgca aaagcagatc ttccctgaca 60 

gggatctgca agtgtgcaga gatcacagtg ctgtccacag tggtgccctc agggggaggc 120 

aggaaacgct tccacttttt actttttgta actaggtttg ctagaaagcg tatatttata 180 

tttgtctttg gaaaataatg attagaaata gaaggcataa aagtaataaa tattcattaa 240 

agaagatgag gcatgaggca tgaggcgtga tcccttctac ccataggcgc cagtgttgca 300 

catcgtggtg ttctttctgg gatgtttctc gtaagcactt attaagttga cttgaaactg 360 

cagcacgcat gttctcgcat gccactctcc cttgcagagc agcccgtggc gcctcctctt 420 

caggggccat ctgccagttc tttcgggtgg ttctgtgccc gcatcagctc ctggcagcca 480 

cccgtgtcca gcccacgagg gagcccaccc ttggacatat ctaagctccc cgaccacctc 540 

cttggccttt aatgggagtg ggatcagaga cagaggggcg acaagacaga gggccccggg 600 

gggtctcatg ggggggcggg gcaagagcag gcattgctga anttgggtca cctgccctct 660 

gtcaggagca acgggggcct gaatcccagt ccagcctcag cctcactgtg gtctcacctt 720 
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tctccccagt ttgtaaagct gtgaattagg gacaggaacc ctgaacaatt ttgagagtca 780 

catgagcatt tggaagtggg ctttgtaggg gaaagtgagg aggcccagga ggctggtttt 840 

tgctgtggtc acgtgtgggc ctgggagagc ccagccctgc tctggcccgc ccccgtctcg 900 

ccatctgtgg aacttttggt ttcaagcagc tgcaagagtt gccaaaaggt tgaaagaatt 960 

cagctgcctg actccaggtc ctggcatccc caggagaggc ccctctttcc caggggctct 1020 

ggtcaaagtt ccagagcctg gcatccccag gagaagagct cctctttccc agagctctgc 1080 

tcaaagtccc agggagcccc ctggtcctgc atgggctggg gcaaccatgc tcccgagtct 1140 

tgtggctggg gttcagtgct ctgaccaggg gacaccaggg cagggtggac ctctaaaccc 1200 

tgtgcactga gggaggagtg aggggtcccc agagcactgc tggggcagct gggagcagcc 1260 

agggaggagc ctgggagaca ttccggcggc tttgttgtct gagtgaggga ggaaagggga 1320 

gtaaagggtt gagtcagggc ctgcctgggg cttttcctgc caccaaactg aacc 1374 



<210> 51 

<211> 1000 

<212'> DNA 

<213> Homo sapiens 

<400> 51 

ggcacgagtg ttcaagacat tttttttctt ttctttaatt ttcagaagtt tgactatgat 60 

gtgtgttggt aaggatttct tttggtttct cctatttggg tttgctcaga ttcttgagtc 120 

tgtaggttta catcttttgc caaatttgaa aagttttctg tcattattcc tttgagtata 180 

ttttcagtcc caccctcttt tgtaactctt tctggaactc caatgacaag cgcattagat 240 

cttttgttat ggttccacag atccctgagc atcaattcat tttttctcat tagacttaaa 300 

tagactttca agggactcaa aacagagtct actttctctc ttttgtttag actgggcaga 360 

ataatggcct ccgaaagatg tccacatcct aatctctgga acctgtgaat atgttacctt 420 

atacagcaaa aggacttggt tgacatgatt acattaagaa ccttgtgatg aggagattat 480 

tctggattat aatgggccca atgtaatcac aagggtcctt agaaatggaa gagagttaga 540 

aggagatatg actatggagg aggttggagt aatgtgatgt gagaaggatt cgatcctctg 600 

ttgctggctt tgaggatgat agaaggggac tacaagccaa ggaatgtggg ctgcctccag 660 

aagctaaaaa aacaatgaaa aggattcttt cctggtgtct ccagaaaaga atacagccct 720 

tccaacacct tgattttagc acttctgacc tacagaactg taagataaaa aatgtgtaat 780 

actttaagct tctaaatttg aggtaatttg ttgtgagaac aataagaaac aaacacagga 840 

atccctattg tctgtcttca agttcactga ttcttttctt ttcttttttt tttttgaggt 900 

ggagtctcac tctgttgccc cagctggagt gcagtggtgc gatctcagct cactgcaaac 960 

tctgcctccc gggttcatgc cattctcctg cctcagcctc 1000 



<210> 52 
<211> 996 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (190) 

<223> n equals a,t,g, or c 

<220> 

<221> SITE 
<222> (985) 

<223> n equals a,t,g, or c 
<400> 52 

ttcctttgcc ctggaaaagt ttcaccacct ttatattttt accccagcct tggagttatc 60 
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tttttctgct ctccattctc catgtccaaa aacttgctgt cagtccagtt tttaatcagt 120 

tttctccttg aggcttgatc tcccatttct ctcatcccat tatagctttt catgtagatc 180 

tgaggcccan gttactgtaa ttcttttttt tccaatttcc ttgctcccag gatccccatc 240 

ttgtataaag tttctaaggt gctcctcctc aaactccatt tttacaatat ccgtattgta 300 

aaattttcat tttcagtaac acccagtaga taatttttca aagacgatcc tcctcaaaca 360 

cccattttta caatatctct attgtaaaat ttcattttca ctaagtaaca cccagtagat 420 

aattcctatg gagcagtggt gttccaaatt ctccattacc tctatgccta atattcatca 480 

gccttcatta ctctctagca tattcacctt gattcaacag attcaaactt cctacagcct 540 

tctactgatg tcttataagc tcttgcctct gtgcctttct catgctattc tttttgctta 600 

gattgctctt tggtcccagc tcatgttcat cactcccttc aaagcctttc ttcctttata 660 

tcttctgact gagctctccc tgattgacat cacctcatgc gatgacctcc ctcattctgt 720 

gctgcctcag cacttatctt ttgagtttgt actgtggtcc atgtacttac taatatgttg 780 

ctttgtaatt attttctagc actctgtgtt acagtttcat atttgtattt atttccaaaa 840 

ttaaattgta agctccttga gggcaggaat aataactttt acatttgtat ctctgcaccc 900 

ccgagtgcct agtatagtgc tgagcacata gtaggcgttt aataaatgct tgttgaagta 960 

aaaaaaaaaa aaaaaaaaaa cgggncgggg gggggg 996 



<210> 53 

<211> 1045 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (607) 

<223> n equals a,t,g, or c 
<400> 53 

ggcagagcct gaacacatgc atgaccatct ccatctccgg cactgacccc agctgcaggt 60 

gagctgcgtc cgtgtgaggg cactcagccc ggtgagaaca gggagggccc acgagagggt 120 

cccaagaagg cagggccctg atgcagggaa acagtcagag atggagagac aggaaagaca 180 

tggaccgggg taagcgccac tgcctgccca agtgtgagtg cctgctgcct tggtttacct 240 

atctggattg tgggcaagtc aaagagagct tggtgcctgc ccaccccacc tgactcctcc 300 

aggytcaagc ccaggccaca tgaggcctgt cccacccgtt ctcccatggc acagaccgca 360 

cccccaccat cccacaaagt ctgaatgaga tgcgctctct cttctttcta ccgtgacgtg 420 

gctgttcctt cccctgcacc tgtgtctcgg gtaaccccac gtctctctca cgggccagac 480 

tgggtgtcac caacctggag tggcccccac aaaccccagg ctgggtcagg gacctccatg 540 

gagctcccgc akcccctcaa gtgcccaaaa cagggctgtg tttgctggca gtgtgagact 600 

gaakgangtc gccctttgca aggcgaagaa tcccctcctt ggagatggca ggccagggcc 660 

cctktcgcga ginatccctga tcagcacggg gctggcccac gaggctgggg ttctgcccat 720 

tcccagytct gcacctgcat ctctgagcct cagtttcctc acctgtggga tggggcaatg 780 

gcgtccgccc ctcccaccca cccccaccgc agcccacctg ctgccactta cccagcaggc 840 

tctgccgctc ctctttcttc cgggccttct gcttggcctc cagctgtacc acagacaggg 900 

atggacccac cgtggggctg gggagggcgc tggcggcgaa gcgtgccakc aggcccakcc 960 

cactctcctc caggcccggt gacagggccc gctcccgggc acccagcctg tagccaccac 1020 

cgctggcctc gtcctcctcc tcgta 1045 



<210> 54 

<211> 2111 

<212> DNA 

<213> Homo sapiens 



<400> 54 
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gaattcggca cgaggstttc catctctgag ttggccttca acgttcaaga aaatggatat 60 

attatttttt ttccttttct atttccttca ggaaagacta ggtttcagta cggtttcaaa 120 

taaaagcagt ggagtaattt tctttcccgt agttctccct cagccccctg aatcataaga 180 

atcaaccctc attccttttc tcccaacctc tcaggtgcat ttgctgagtc actgcatgtt 240 

ggcctgaaac agggtccatg tgtctcccca ccatttccaa ggcatggagg tgggaagtgg 300 

gaagtgggga gggtgagctt tggactgaac acccaaggsc cacggccacc agctacgagg 360 

cttcccacag gcttgtcttt ctctgwatgt ctgtcacagg attccagttc tccagtcaaa 420 

tcaatgatgc ttctttggcc ctgtgctccc tgaagtcctc cctttatatc ataagtaacc 480 

aaggagtcct tcatgcctga tttttgaatg ctagtaaatt ttcaacatcc tcatccaact 540 

ctattcccca ggcttccctg ctccaaactc caaatcacct gaaaaatatg ttccagtcac 600 

cccacctctg caccaacttg agtgagtctg aactgagaag catttattcc aatttgtcat 660 

atttgtggag gatttttctt aaatggtcac aatatttcta gttccatggg ctcttccaag 720 

gctttgtcac ttcccatcca gargcagttt ctgtgttctt ccccttgaac gtgggargca 780 

tttgtgacgg ctgccttgam caacagggtg gaagagacac tgcatgamct ctgagtgagt 840 

aaaggccagg cagcccttgc ttgactctct tccttgagat gtcatcctta gaacctccat 900 

gttgtgagaa agctcaggcc actgggaaga acacgtgggt gttcccattg ttgacagcct 960 

acagacaata tcaaacacca gacatgtgaa tgaatgagcc tccaggtagg tccagccatt 1020 

gagccagccc tcagtcaact gtaccagctg tgaccccaga catattgggg tagagacaat 1080 

tatwatatct ctactctgcc ttgttcctgt tgctgaccca caatcttgtg agtctactgc 1140 

tgggtcatga aaaaaaacaa attgaacttt cattcatwca ttcattcatt cattcatcta 1200 

tccacctact catccatcca ccaaagacac acttactgat atcccactgt gtatcataga 1260 

ctataagcat gggggctgca gagataaaga aagaagtgaa ggtcctgagg agctcacaga 1320 

catactactc attctgctgt tgacccatca ccccaagtaa caaaagagca cccctcctaa 1380 

tatcctgctt cagattttca cagtcgctca tttatgcttg catttctgct ttgccattcc 1440 

aactaagtgc ctttagaata agggatcaac tttttttctc atggtgctta gcacggtttt 1500 

ataaatttaa cacatgtttg atatagcttg ttaatttttg aaaaatcagt ccatatactg 1560 

ctagaggttt tcaaggcttc aagtaaataa aagaattaca ttttggaaaa ataacttaat 1620 

aaatgaaatc cttgtgccaa aaggagaaaa agaagaaagg tatgaatgat ttttgggtcc 1680 

ttattagatg actggggcct gctatttcat ttactcttca tagcaaactt atacaaatta 1740 

tgacaatcct caaattgcag actttaagat aaactggcta aattgaatga ctatcaaatg 1800 

tggcacaagg agattagcca atgccaggga ctcttttgca gccactgtgg tgactccagc 1860 

acatgaagat gccacccaga tgacatttgc tttcaagacc tttgaacagg ctgccttgaa 1920 
aagaatgctt tccaatgtgc aactctatat cttctgtggc tctggtaagt gaggacttta 
cagcttatgt tcactctttc ctgtaatcat ttccaggcct cgtggaaaag tgttaccaat 
taatactccc attatagaac tggaacaaaa caaagtgcag gacgtgggac aaatcagtta 
aatatcctcg a 



1980 
2040 
2100 
2111 



<210> 55 

<211> 473 

<212> DNA 

<213> Homo sapiens 

<400> 55 

gaattcggca cgrgcaatcc acccatcttg gcctcccaaa tttctgggat tacaggtgtg 60 

agccaccatg cccagcacat ttctttttat aattacccaa tctgtggtat tctgttacag 120 

caacagaaaa tgaaccaagw sgtatgttct ctttggtatc tgctgctttt attcaacatt 180 

aggtttataa aattcatcaa cattgatgtg catagcaata gttcattcac tctcattgcc 240 

ttatgggacc ccgctgtatg agccatctat ctattgtatc tatggctgtg gracaaacta 300 

ccccaaaacc tagtgactta aaacaakaac atttatcttg catagtttct atgcattagg 360 

aatttcaaga gcagcctagc tgggcagttc tggctcaggg cctctcatgt ggttgcagct 420 

gagatgtcct tcagggctgc agacatctga ctggggcttg accgttgctc gag 473 



<210> 56 
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<211> 1002 

<212> DNA 

<213> Homo sapiens 



<400> 56 

ggcacgaggc caacatggaa gccacagggt ctctcgtgcc ctgatctggg aagtggcagg 60 

ccgccaccaa cactgctgct gttgttgttc atgctaagtc ttggcaagcc actgggtcgc 120 

acgtagggca tgtctccatt caggccagcc gcatttcgag ccacacgtgg ttcgtggcaa 180 

ctgttggaca gcacagatgt agggcatcaa aagcctatga ccgtatgcaa cctggtgctt 240 

ctgagatgct cacgtggtcc atgggtagaa gttgttcacc tgaggtcttg gctacctggc 300 

attagcccac acacagatat tagtgtgccc acctagtgtg cagagtagct taggggtgca 360 

tccctctgtt tctgccctag ctgataattc tcttgaccac aggatcccag tttcccttcc 420 

tttatatgta agacactttg ttcagtgtct ttatttcata atcactgtcg agaaatggag 480 

gtaaagtagt atcagttgtc tgtagactta gtggcagatt gtgggggagg ctgcatccca 540 

aagctgggct ggccctggag gacaggctca gggacagctc catgtcccct ctcatgggtg 600 

ccaaaccatt ctgtgagtgc ctgtgcttca aaggtgagcc cggagagctc tgtactcggc 660 

cccctctggc cttgagggaa cgggggctgg gaggtttctg gctggaccct gaggggctgc 720 

ttgcgggctc tgggtctttg gacttggcac cgttgccttg gcatttgttg gcttgggagt 780 

tgttgctgct gctttttccc agatgcatgg gcctgctaat gtcagtgttt gacaaaccaa 840 

ggagaggaca ctttcctgag ctcttgaagt ccatgcttta tcgtttttgc cttcagattt 900 

cagagcgacc tagcagccgt gtgtaacaaa cacgtcactt gtccctgtgg agattggccc 960 

accagcctcc actggcaccc tgtccacttt aacaagcaca ct 1002 



<210> 57 

<211> 1103 

<212> DNA 

<213> Homo sapiens 



<400> 57 

ggcacgagcg gcacgagtgc caatacaact gctgtcgccc tcaatgcgcc agcccaccct 60 

gcaaggctcc taccacctgg acccgcagta gccctcctac tgctccgggg gagctgcagt 120 

ctctgttgct gccaccaacc gcataaggcg agctgcaaag ccatgccatc tgcaggctcc 180 

aatgtaccat agatgactcc tcctcttcct cctcctccag cctggcttgg agcagctaga 240 

tgggcaaagc tagaaaagcc taaaacggga tgcagggagt ggtagcatta gagcctcacc 300 

ttgtcacgct ggccactggg tggcagggac cagtttcagc aaaggcactc acacccaccc 360 

tccaaagtcc agcctctcct tctggcaaaa gctggccagg aactggggcc cagggtgagt 420 

gtgtgtgcct ttgctgaaac cagccctagg tcaggtcctg ctggacagaa attgctgggt 480 

ccaccagggc tgcactcctc agggagcagg agtaggagaa actcaggccc agccagccct 540 

gcccacccaa gttctggttc ccgttcctga tgcctccacc cacagtgccc tatcccccca 600 

cccccaccac agtggtgccc actactccct gcccagtagt cccaggttgt ctctgcaaca 660 

cagagcatga gagcatgggc cagggaacca cggtgggtgt gggggccctg tcatactcaa 720 

gattgtgcaa ggaggaggag atcactctct agagtctgga attggggaag aggagaacgg 780 

tcccttcctt ggagaccacc tgaaggagga aggaggccac tgctgtcact gccacctccg 840 

cagcctgcca acgccactag cagtgtagcc cctgatagca cccctaacct gctgcctgct 900 

gcctgccacc aacagtgtag cccctggata gcacaccaaa caaaccccgc accagctgca 960 

gggtgtgtaa ccccaatatc ccccccaaag caccctccct cccccagagc aggcagtgta 1020 

gcacccaata gtgcccacaa cctgacccag ccatgggtgt tgctgcacta gatagcaccc 1080 

gaaacctgcc cccccaaccc cac 1103 



<210> 58 

<211> 53 

<212> PRT 

<213> Homo sapiens 
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<220> 

<221> SITE 
<222> (53) 

<223> Xaa equals stop translation 
<400> 58 

Met lie Leu Met Ser Leu Leu Pro lie Phe Trp Leu Val Thr Pro Leu 
15 10 15 

His lie lie Ser Ser Ser Pro Phe Val Leu Cys Val Leu Trp Gly Val 
20 25 30 

Cys Val Cys Val Cys Val Cys Val Val Gly Glu Gly Cys Phe Arg Asn 
35 40 45 

Glu Arg Glu Lys Xaa 
50 



<210> 59 

<211> 33 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (33) 

<223> Xaa equals stop tramslation 
<400> 59 

Met Leu lie He Thr Pro Lys Leu Lys Lys Val Gly Ser Gin Pro Gin 
15 10 15 

Met Glu Asp Trp Ala Pro Leu Leu Pro Ser Ser Ala Ser Leu Leu Pro 
20 25 30 

Xaa 



<210> 60 

<211> 35 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (35) 

<223> Xaa equals stop translation 
<400> 60 

Met Tyr Val Cys Ala Cys Val Phe Val Cys Ala Tyr Cys Val His Met 
^5 10 15 
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Cys Val Ser Arg Leu Cys Val Ser Phe Trp Gly Met Cys Val Ser Val 
20 25 30 

Leu Leu Xaa 
35 



<210> 61 

<211> 17 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (17) 

<223> Xaa equals stop translation 
<400> 61 

Met Thr Glu Leu Leu Leu Phe Phe Ser Pro Leu Tyr Gin Glu Val Asn 
15 10 15 

Xaa 



<210> 62 

<211> 3 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (3) 

<223> Xaa equals stop translation 

<400> 62 
Met Ser Xaa 
1 



<210> 63 

<211> 61 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (61) 

<223> Xaa equals stop translation 
<400> 63 

Val He Thr Met Ala Leu Ala Ala Val Val Thr Glu Val Ala Leu Ala 
15 10 15 

Asn Leu Asn Val Val Glu Thr Val Ala Gly Val Thr Asn Gin Met Lys 
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20 



25 



30 



Met He Gly Gin Asn His Ser His Gin Val Asn Ala Trp Asn Ser Lys 
35 40 45 



Phe Leu Lys Cys Met Leu Leu Val Met Lys Pro Tyr Xaa 
50 55 60 



<210> 64 

<211> 48 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (48) 

<223> Xaa equals stop translation 
<400> 64 

Pro Thr Leu Thr Ala Pro Thr Leu Ala Leu Leu Leu Leu Pro Lys He 
15 10 15 

Ser Cys Leu Leu Thr Ser Thr His Pro Arg Thr Gin Gly Ser Arg Ala 
20 25 30 

His Phe Pro Arg Ala Trp Arg Thr Pro Gin Thr Pro Ser Ser Met Xaa 
35 40 45 



<210> 65 
<211> 28 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (28) 

<223> Xaa equals stop translation 
<400> 65 

Met Ala Ser Thr Ser Arg Trp Thr Arg Trp Ala Leu Leu Leu Ala Ser 
15 10 15 

Ser Ser Ala Trp Pro Asn Ser Thr Ala Pro Ser Xaa 
20 25 



<210> 66 

<211> 52 

<212> PRT 

<213> Homo sapiens 
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<220> 

<221> SITE 
<222> (52) 

<223> Xaa equals stop translation 
<400> 66 

Met Ala Phe Leu Ser Leu Phe Pro Leu Ser Ser Leu Phe Ser His Phe 
15 10 15 

Ser Leu Phe Lys Thr Cys Leu Gin Ser Thr Gin Asn Arg Val Asp Lys 
20 25 30 

Ser Leu Ser Ser Pro Asp Phe Ser Trp Pro Arg Asn Glu Arg Leu Phe 
35 40 45 

Ser Lys Pro Xaa 
50 



<210> 67 

<211> 31 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (31) 

<223> Xaa equals stop translation 
<400> 67 

lie Ser Met Phe Ser Leu Leu Val Lys Met Cys Val Gin Met Thr Val 
15 10 15 

Gly Arg Asp Ala Arg Cys Lys Phe Thr Ser Leu Pro Ser Leu Xaa 
20 25 30 



<210> 68 

<211> 44 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (44) 

<223> Xaa equals stop translation 
<400> 68 

Glu Leu Arg Cys Leu Val Cys Phe Phe Ala Phe Gin Arg His Phe Leu 
15 10 15 



Ala Glu Arg Tyr Asn Gly Ala Leu Gin Glu Thr Leu Cys Pro Gin His 
20 25 30 
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Leu Phe Cys Ser Leu Ala Asp Arg Ser Trp Pro Xaa 
35 40 



<210> 69 
<211> 69 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (32) 

<223> Xaa equals any of the naturally occurring L-amino acids 

<220> 

<221> SITK 
<222> (69) 

<223> Xaa equals stop translation 
<400> 69 

lie Leu Ala Thr Pro Gin Pro Leu Val Val Pro His Ala His Phe Ala 
15 10 15 

Glu Asp Glu Pro Gin Val Leu He Arg Cys Trp Asn Lys Pro Pro Xaa 
20 25 30 

Leu Ser Glu Ser Pro Thr Asn Leu Glu Phe Glu Thr His Ser Leu Ala 
35 40 45 

Arg Leu Asn Gly Leu Cys Ser Ala He Lys Arg Leu Leu Gly Cys Tyr 
50 55 60 

Pro Trp Gin Gly Xaa 
65 



<210> 70 

<211> 76 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (76) 

<223> Xaa equals stop translation 
<400> 70 

Met Ser Ala Leu Pro Ser Pro Leu Cys Pro Phe Cys Ser Val Leu Leu 
^5 10 15 

Leu Pro Ser Pro Pro Ala Arg Val Pro Gly Leu Cys Leu Leu Phe Leu 
20 25 30 

Ser Leu Pro Pro Leu Thr Pro Pro Ser Thr Val Gly Thr Cys Lys Pro 
35 40 45 
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Gin Gly Cys Ala Pro Ser Trp Sex Pro lie His Pro Arg Asn Val Ser 
50 55 60 

Cys Ser lie Tyr Lys Gly His Gly Asp Phe Gly Xaa 
65 70 75 



<210> 71 

<211> 42 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (42) 

<223> Xaa egiials stop trcmslation 
<400> 71 

Met Thr Tyr Leu Leu Phe Leu Ser Glu Leu Asp Thr Leu Cys Pro Gly 
15 10 15 

Gin Pro Cys Pro Trp Ala Ala Thr Ala His Gin Ser Trp Glu Glu Ala 
20 25 30 

Gly Pro Gly Gly Leu Gly Arg Arg Gin Xaa 
35 40 



<210> 72 
<211> 13 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (13) 

<223> Xaa equals stop translation 
<400> 72 

Met Gly Ser Ser Leu Ala Phe lie Leu Phe Leu Pro Xaa 
15 10 



<210> 73 
<211> 31 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (31) 

<223> Xaa equals stop translation 



<400> 73 
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Met Glu Asn Cys Leu Tyr Val Val Ala Leu Met Val Leu Met Pro Ser 
15 10 15 



Val Val Trp Lys Cys Met He Gin Leu Glu Met Asn Gly Arg Xaa 
20 25 30 



<210> 74 

<211> 9 

<212> PRT 

<213> HoiQo sapiens 

<220> 

<221> SITE 
<222> (9) 

<223> Xaa equals stop translation 
<400> 74 

Gly Leu Ser Tyr Phe Leu Asp His Xaa 
1 5 



<210> 75 

<211> 21 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (21) 

<223> Xaa equals stop translation 
<400> 75 

Asp Ser Phe He Gly Glu Trp Val Val Ala Leu Gly Lys Val Leu Pro 
15 10 15 

Tyr Cys Leu Phe Xaa 
20 



<210> 76 

<211> 43 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (34) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (43) 

<223> Xaa equals stop translation 
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<400> 76 

Met Lys Gly His Tyr Pro Cys Ala Trp Met Ser Leu Ser Trp Phe Arg 
^5 10 15 

Thr Leu Ser Ala Met lie Tyr Cys Leu Leu Tyr lie Asp Lys Ser Ser 
20 25 30 

lie Xaa Phe Phe Thr Asn Glu Arg Arg He Xaa 
35 40 



<210> 77 

<211> 33 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (33) 

<223> Xaa equals stop translation 
<400> 77 

Met Gly Cys Glu Leu Trp He Ser Ala Ala Trp He Ser Ala Val Trp 
15 10 15 

Cys Ser Asn Arg Leu His Asn Leu Val Glu Ser Gin Ser Ser His Leu 
20 25 30 

Xaa 



<210> 78 

<211> 20 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (20) 

<223> Xaa equals stop translation 
<400> 78 

Asp Lys Phe Leu He Phe Ser Tyr Phe Cys Leu Cys Leu Phe Met Pro 
1 5 10 15 

Leu He Pro Xaa 
20 



<210> 79 

<2H> 27 

<212> PRT 

<213> Homo sapiens 
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<220> 

<221> SITE 
<222> (27) 

<223> Xaa equals stop translation 
<400> 79 

Met Pro Trp Tyr Phe Ser Pro Ser Leu Leu Trp Ser Leu Phe Gin Trp 
15 10 15 

Ser Asp Ser Glu Ala Gly Ser Arg Leu Cys Xaa 
20 25 



<210> 80 

<211> 33 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (33) 

<223> Xaa equals stop translation 
<400> 80 

Met Leu Arg Gly Phe Phe Val Val Leu Phe Cys Leu He Met Asn Gly 
15 10 15 

Cys Trp He Leu Ser His Ala Arg Ser Ala Ser He Gly Met He Met 
20 25 30 

Xaa 



<210> 81 
<211> 36 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (36) 

<223> Xaa equals stop translation 



<400> 81 

Met Ser Leu Pro Met Ser Phe Phe He Leu Ser His Leu Ser Ser Phe 
15 10 15 

Met He Cys Thr Tyr Gly Lys Asp Tyr Ser His Phe Thr Asp Glu Gly 
20 25 30 



Ala Phe Thr Xaa 
35 
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<210> 82 

<211> 115 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (115) 

<223> Xaa equals stop translation 
<400> 82 

Asp Arg Glu Arg Asn Met Ala Thr Cys Ala Gin Leu Leu Arg Leu Val 
15 10 15 

Leu Glu Ala Glu His He Ala Pro Ala Ala Trp His Trp Pro Trp Asp 
20 25 30 

Met Gly Gly Arg Gly Arg Arg Val Pro Ala Tyr Val Gly Arg Trp Ala 
35 40 45 

Gly Ala Gin Thr Gin Gin Ala Pro Trp Gly His Ser Ser Pro Leu His 
50 55 60 

Pro Phe He Leu Lys His Leu Gin Arg Ala Ser Ser Ala Arg Leu Ser 
^5 70 75 80 

Gly Ala Lys Gly Thr Glu Met Arg Thr Asp Ser Pro Leu Gly Glu Thr 
85 90 95 

Val Phe Ala Trp Ser Cys Pro Gin Cys Lys Ala Gin Glu Trp Cys Arg 
100 105 110 

Gly Ala Xaa 
115 



<210> 83 

<211> 53 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (53) 

<223> Xaa equals stop translation 
<400> 83 

Met Pro Leu Ala He Phe Ala Leu Val Asp Leu Phe Trp Val Ser Ser 
15 10 15 

Phe Ser Asn He Asn Val Pro Lys Asp His Leu Val Lys Cys Leu Arg 
20 25 30 

Phe Arg Val Leu Ser His Pro Glu Arg Ser Gly Leu Asn Arg Ser Arg 
35 40 45 
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Asn Leu His Phe Xaa 
50 



<210> 84 
<211> 21 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (21) 

<223> Xaa equals stop translation 
<400> 84 

Met Ser Trp Leu Arg lie lie Leu Ser Met Leu Lys Thr Ala Phe Glu 
1 5 10 15 

Pro Arg Ser Val Xaa 
20 



<210> 85 

<211> 32 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (32) 

<223> Xaa equals stop translation 
<400> 85 

Met Leu Leu He Leu Phe Phe He Gin Val Thr Gly Cys He Arg Glu 
15 10 15 

Met Val Trp Ala Phe Lys Gly He Thr Glu Lys Gly He Ser Tyr Xaa 
20 25 30 



<210> 86 

<211> 7 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (7) 

<223> Xaa equals stop translation 
<400> 86 
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Ala Gly Ala Val Phe Gly Xaa 
1 5 



<210> 87 

<211> 45 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (45) 

<223> Xaa equals stop translation 



<400> 87 

Met Phe Ser Leu Leu Arg Ala Phe Pro Ser Asp Arg Cys Pro Cys Pro 
1 5 10 15 

Ala Ala Ser Thr Gly Trp Gin Arg Ala Arg Ala Ser Ala Pro Lys Leu 
20 25 30 

Ser Cys Arg Ala Leu Arg Pro Arg Val Cys Pro Gin Xaa 
35 40 45 



<210> 88 

<211> 47 

<212> PRT 

<213> Homo sapiens 

<220> 
"<221> SITE 
<222> (47) 

<223> Xaa equals stop translation 
<400> 88 

Glu Val He Gly Leu Leu Leu Leu Leu Leu Leu Leu Cys Asn Asn Asn 
^ 5 10 



15 



Arg Gin Lys Gin Arg Arg Gly Glu Ser Ala Asp Ala Trp Pro Leu Pro 
20 25 30 

Trp Gly Phe Pro Ser Ala Glu Glu Ser Val Ala Ala Gin Leu Xaa 
35 40 45 

<210> 89 

<211> 75 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (75) 

<223> Xaa equals stop translation 
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<400> 89 

Met Arg Ser Ser Leu Trp Ser Ser Ser Ser Leu Leu Ser Leu Met Ala 
15 10 15 

Asn Phe Pro Ala Gin Thr Ser Ala Ser Gly Leu Phe Pro Ser Val His 
20 25 30 

Thr Asp Phe Phe Pro Ser Pro Val Pro Ser Trp Arg Val Gly Pro Ser 
35 40 45 

Ala Ala Ala Leu Gly His Ser Gin Asp Lys Val Leu Val Tyr Leu Gly 
50 55 60 

Glu Gin lie Thr Ser Ser Ser He His Thr Xaa 
65 70 75 



<210> 90 

<211> 37 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (15) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (37) 

<223> Xaa equals stop translation 
<400> 90 

Met cys He Cys Val Phe Tyr Met He Tyr He lyr Leu Tyr Xaa Met 
15 10 15 

Phe Thr Tyr Lys Val Gly Ser Gin Thr Trp Lys Asp Phe Pro Tyr His 
20 25 



30 



Thr Lys Glu He Xaa 
35 



<210> 91 

<211> 68 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (68) 

<223> Xaa equals stop translation 
<400> 91 
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Met Phe Lys Leu Leu Leu Ser Gly 
1 5 

Val Cys Val Trp Cys Ser Val Val 
20 

Val Leu Glu Leu Leu Cys Val Leu 
35 40 

Leu Gly Asp Lys Gly Glu Asp Thr 
50 55 

Leu His Phe Xaa 
65 



Ala Ser Ala lie His Cys Val Phe 
10 15 

His Val Arg Val Cys Val Cys Asp 
25 30 

Ser Gly Arg Ala Gin Leu His Ser 
45 

Asp Gly Arg Arg Arg lie Thr Gly 
60 



<210> 92 

<211> 18 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (18) 

<223> Xaa equals stop translation 
<400> 92 

He Cys He Trp Asn He Ser Tyr Met Asn Met Tyr Phe Phe Thr Gin 
15 10 15 

Gin Xaa 



<210> 93 

<211> 43 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (43) 

<223> Xaa equals stop translation 
<400> 93 

Met Ser Pro Val Leu His Leu Arg Arg Leu Ala Arg Cys He Leu Phe 
1 5 10 15 

His Leu Pro Gin Phe Ser Ser Ser Val Lys Arg Pro His Gly Phe Gly 
20 25 30 

Ala Asn Arg Met Thr Asp Lys Arg Asp Lys Xaa 
35 40 
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<210> 94 

<211> 36 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (36) 

<223> Xaa equals stop translation 



<400> 94 

Met Tyr Leu Leu He Asn Lys Leu Tyr He Phe Cys Met Phe Thr Gin 
1 5 10 



15 



Thr Val Leu Val Leu Glu Ser Pro His His Leu Asn Phe Val Gly Glu 
20 25 30 



Phe Cys Lys Xaa 
35 



<210> 95 

<211> 56 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (33) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (56) 

<223> Xaa equals stop translation 
<400> 95 

Met Trp Leu Thr Lys Lys Phe Lys Leu Asn Val Arg Leu Thr Phe Cvs 
1 5 10 



15 



Phe Tyr Tip Thr Ala Gin Val Glu Lys Val Ser Glu His Lys Thr Pro 
20 25 30 

Xaa Lys Tyr He Phe His Trp Asp Trp Gly Trp Val Leu Trp Gly Lys 
35 40 45 

Cys He Gly Ala Gly Gin Cys Xaa 
50 55 



<210> 96 

<211> 93 

<212> PRT 

<213> Homo sapiens 
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<220> 

<221> SITE 
<222> (93) 

<223> Xaa equals stop translation 
<400> 96 

Met Ser Asp Ala Pro Leu Gly Val Trp Val Leu Leu Gin Ala Val Arg 
15 10 15 

Cys Ser Pro Gly Cys Val Gly Thr Ala Pro Asp Ser Pro Met Leu Thr 
20 25 30 

Cys Gly Cys Gly Cys Cys Ser Arg Pro Ser Asp Ala His Leu Gly Val 
35 40 45 

Trp Val Leu Leu Gin Val Val Arg Cys Ser Pro Trp Ala Met Gly Ala 
50 55 60 

Ala Thr Cys Cys Gin Met Leu Thr Ser Gly Cys Gly His Cys Ser Gly 
^5 70 75 80 

Leu Ser Asp Ala Arg Leu Trp Leu Trp Ala Leu Leu Xaa 
85 90 



<210> 97 

<211> 84 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (84) 

<223> Xaa equals stop translation 
<400> 97 

Pro Leu Gin Ser Ser Pro Trp Arg Leu Leu Phe Arg Gly His Leu Pro 
15 10 15 

Val Leu Ser Gly Gly Ser Val Pro Ala Ser Ala Pro Gly Ser His Pro 
20 25 30 

Cys Pro Ala His Glu Gly Ala His Pro Trp Thr Tyr Leu Ser Ser Pro 
35 40 45 

Thr Thr Ser Leu Ala Phe Asn Gly Ser Gly lie Arg Asp Arg Gly Ala 
50 55 60 

Thr Arg Gin Arg Ala Pro Gly Gly Leu Met Gly Gly Arg Gly Lys Ser 
^5 70 75 80 



Arg His Cys Xaa 
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<210> 98 

<211> 39 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (39) 

<223> Xaa equals stop translation 
<400> 98 

Met Cys Val Gly Lys Asp Phe Phe Trp Phe Leu Leu Phe Gly Phe Ala 
15 10 15 

Gin lie Leu Glu Ser Val Gly Leu His Leu Leu Pro Asn Leu Lys Ser 
20 25 30 

Phe Leu Ser Leu Phe Leu Xaa 
35 



<210> 99 

<211> 23 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (23) 

<223> Xaa equals stop translation 
<400> 99 

Thr Ser Leu lie Leu Cys Cys Leu Ser Thr Tyr Leu Leu Ser Leu Tyr 
15 10 15 

Cys Gly Pro Cys Thr Tyr Xaa 
20 



<210> 100 

<211> 60 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (34) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (60) 

<223> Xaa equals stop translation 
<400> 100 
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Cys Pro Ser Val Ser Ala Cys Cys Leu Gly Leu Pro He Trp He Val 
15 10 15 

Gly Lys Ser Lys Arg Ala Trp Cys Leu Pro Thr Pro Pro Asp Ser Ser 
20 25 30 

Arg Xaa Lys Pro Arg Pro His Glu Ala Cys Pro Thr Arg Ser Pro Met 
35 40 45 

Ala Gin Thr Ala Pro Pro Pro Ser His Lys Val Xaa 
50 55 60 



<210> 101 

<211> 42 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (42) 

<223> Xaa equals stop translation 
<400> 101 

Met Asp He Leu Phe Phe Phe Leu Phe Tyr Phe Leu Gin Glu Arg Leu 
15 10 15 

Gly Phe Ser Thr Val Ser Asn Lys Ser Ser Gly Val He Phe Phe Pro 
20 25 30 

Val Val Leu Pro Gin Pro Pro Glu Ser Xaa 
35 40 



<210> 102 

<211> 36 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (36) 

<223> Xaa equals stop translation 
<400> 102 

Met Cys He Ala He Val His Ser Leu Ser Leu Pro Tyr Gly Thr Pro 
15 10 15 

Leu Tyr Glu Pro Ser He Tyr Cys He Tyr Gly Cys Gly Thr Asn Tyr 
20 25 30 

Pro Lys Thr Xaa 
35 
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<210> 103 

<211> 18 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (18) 

<223> Xaa equals stop translation 
<400> 103 

Leu Leu Leu Leu Leu Phe Met Leu Ser Leu Gly Lys Pro Leu Gly Arg 
15 10 15 

Thr Xaa 



<210> 104 
<211> 45 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (45) 

<223> Xaa equals stop translation 
<400> 104 

Pro Ala Arg Leu Leu Pro Pro Gly Pro Ala Val Ala Leu Leu Leu Leu 
15 10 15 

Arg Gly Ser Cys Ser Leu Cys Cys Cys His Gin Pro His Lys Ala Ser 
20 25 30 

Cys Lys Ala Met Pro Ser Ala Gly Ser Asn Val Pro Xaa 
35 40 45 



<210> 105 
<211> 26 
<212> PRT 

<213> Homo sapiens 
<400> 105 

Val Phe Asp Ala Thr Asn Thr Thr Arg Glu Arg Arg Asp Met lie Leu 
15 10 15 

Asn Phe Ala Glu Gin Asn Ser Phe Lys Val 
20 25 



<210> 106 
<211> 26 
<212> PRT 
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<213> Homo sapiens 
<400> 106 

Val Phe Asp Ala Thr Asn Thr Thr Arg Glu Arg Arg Asp Met lie Leu 
1 5 10 15 

Asn Phe Ala Glu Gin Asn Ser Phe Lys Val 
20 25 



<210> 107 

<211> 24 

<212> PRT 

<213> Homo sapiens 

<400> 107 

Lys Gin Cys Ala Leu Val Ala Leu Glu Asp Val Lys Ala Tyr Leu Thr 
15 10 15 

Glu Glu Asn Gly Gin He Ala Val 
20 



<210> 108 

<211> 24 

<212> PRT 

<213> Homo sapiens 

<400> 108 

Arg Gin Cys Ala Leu Val Ala Leu Glu Asp Val Lys Ala Tyr Leu Thr 
15 10 15 

Glu Glu Asn Gly Gin He Ala Val 
20 



<210> 109 

<211> 20 

<212> PRT 

<213> Homo sapiens 

<400> 109 

Lys Val Phe Phe Val Glu Ser Val Cys Asp Asp Pro Asp Val He Ala 
15 10 15 

Ala Asn He Leu 
20 



<210> 110 

<211> 20 

<212> PRT 

<213> Homo sapiens 

<400> 110 
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Gin Val Phe Phe Val Glu Ser Val Cys Asp Asp Pro Asp Val lie Ala 
15 10 15 

Ala Asn lie Leu 
20 



<210> 111 

<211> 46 

<212> PRT 

<213> Homo sapiens 

<400> 111 

Pro Ala Arg Trp Gly Trp Arg His 
1 5 

Ala Ser Lys Lys Ser Ala Ala Glu 
20 

Met Ala Asn Ala Ser Gin Leu Lys 
35 40 



Gly Pro lie Asn Val Asn His Tyr 
10 15 

Ser Met Leu Asp lie Ala Leu Leu 
25 30 

Ala Val Val Glu Gin Gly 
45 



<210> 112 

<211> 46 

<212> PRT 

<213> Homo sapiens 

<400> 112 

Pro Ala Arg Trp Gly Trp Arg His 
1 5 

Ala Ser Lys Lys Ser Ala Ala Glu 
20 

Met Ala Asn Ala Ser Gin Leu Lys 
35 40 



Gly Pro He Asn Val Asn His Tyr 
10 15 

Ser Met Leu Asp He Ala Leu Leu 
25 30 

Ala Val Val Glu Gin Gly 
45 



<210> 113 

<211> 32 

<212> PRT 

<213> Homo sapiens 

<400> 113 

Gly Pro Ser Phe Ala Phe Tyr Val Pro Leu Val Val Leu He Ser He 
15 10 15 

Ser Leu Val Leu Gin He Gly Val Gly Val Leu Leu He Phe Leu Val 
20 25 30 
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<210> 114 

<211> 32 

<212> PRT 

<213> Homo sapiens 

<400> 114 

Gly Pro Gin Phe Ala Phe Ty^^ Val Pro Leu Val Val Leu lie Ser lie 
1 5 ' 10 15 

Ser Leu Val Leu Gin lie Gly Val Gly Val Leu Ser Ser Ser Leu Val 
20 25 30 



<210> 115 
<211> 112 
<212> PRT 
<213> Homo sapiens 

<400> 115 

Gin Glu Leu Phe Ser Gly Gly Asn Thr Gly lie Asn Phe Glu Lys Tyr 
15 10 15 

Asp Asp lie Pro Val Glu Ala Thr Gly Asn Asn Cys Pro Pro His lie 
20 25 30 

Glu Ser Phe Ser Asp Val Glu Met Gly Glu He He Met Gly Asn He 
35 40 45 

Glu Leu Thr Arg Tyr Thr Arg Pro Thr Pro Val Gin Lys His Ala He 
50 55 60 

Pro He He Lys Glu Lys Arg Asp Leu Met Ala Cys Ala Gin Thr Gly 
65 70 75 80 

Ser Gly Lys Thr Ala Ala Phe Leu Leu Pro He Leu Ser Gin He Tyr 
85 90 95 

Ser Asp Gly Pro Gly Glu Ala Leu Arg Ala Met Lys Glu Asn Gly Arg 
100 105 110 



<210> 116 
<211> 112 
<212> PRT 
<213> Homo sapiens 



<400> 116 

Arg Glu Leu Phe Ser Gly Gly Asn Thr Gly He Asn Phe Glu Lys Tyr 
15 10 15 
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Asp Asp lie Pro Val Glu Ala Thr Gly Asn Asn Cys Pro Pro His lie 
20 25 30 

Glu Ser Phe Ser Asp Val Glu Met Gly Glu lie lie Met Gly Asn lie 
35 40 45 

Glu Leu Thr Arg Tyr Thr Arg Pro Thr Pro Val Gin Lys His Ala lie 
50 55 60 

Pro lie lie Lys Glu Lys Arg Asp Leu Met Ala Cys Ala Gin Thr Gly 
65 70 75 80 

Ser Gly Lys Thr Ala Ala Phe Leu Leu Pro lie Leu Ser Gin lie Tyr 
85 90 95 

Ser Asp Gly Pro Gly Glu Ala Leu Arg Ala Met Lys Glu Asn Glu Arg 
100 105 110 



<210> 117 
<211> 151 
<212> PRT 
<213> Homo sapiens 

<400> 117 

Met Ser His Val Ala Val Glu Asn Ala Leu Gly Leu Asp Gin Gin Phe 
15 10 15 

Ala Gly Leu Asp Leu Asn Ser Ser Asp Asn Gin Ser Gly Gly Ser Thr 
20 25 30 

Ala Ser Lys Gly Arg Tyr He Pro Pro His Leu Arg Asn Arg Glu Ala 
35 40 45 

Thr Lys Gly Phe Tyr Asp Lys Asp Ser Ser Gly Trp Ser Ser Ser Lys 
50 55 60 

Asp Lys Asp Ala Tyr Ser Ser Phe Gly Ser Arg Ser Asp Ser Arg Gly 
65 70 75 80 

Lys Ser Ser Phe Phe Ser Asp Arg Gly Ser Gly Ser Arg Gly Arg Phe 
85 90 95 

Asp Asp Arg Gly Arg Ser Asp Tyr Asp Gly He Gly Ser Arg Gly Asp 
100 105 110 

Arg Ser Gly Phe Gly Lys Phe Glu Arg Gly Gly Asn Ser Arg Trp Cys 
115 120 125 



Asp Lys Ser Asp Glu Asp Asp Trp Ser Lys Pro Leu Pro Pro Ser Glu 
130 135 140 
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Arg Leu Glu Gin Glu Leu Phe 
145 150 



<210> 118 
<211> 151 
<212> PRT 
<213> Homo sapiens 

<220> 

<221> SITE 
<222> (IB) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (149) 

<223> Xaa equals stop translation 
<400> 118 

Met Ser His Val Ala Val Glu Asn Ala Leu Gly Leu Asp Gin Gin Phe 
15 10 15 

Ala Xaa Leu Asp Leu Asn Ser Ser Asp Asn Gin Ser Gly Gly Ser Thr 
20 25 30 

Ala Ser Lys Gly Arg Tyr lie Pro Pro His Leu Arg Asn Arg Glu Ala 
35 40 45 

Thr Lys Gly Phe Tyr Asp Lys Asp Ser Ser Gly Trp Ser Ser Ser Lys 
50 55 60 

Asp Lys Asp Ala Tyr Ser Ser Phe Gly Ser Arg Ser Asp Ser Arg Gly 
65 70 75 80 

Lys Ser Ser Phe Phe Ser Asp Arg Gly Ser Gly Ser Arg Gly Arg Phe 
85 90 95 

Asp Asp Arg Gly Arg Ser Asp Tyr Asp Gly lie Gly Ser Arg Gly Asp 
100 105 110 

Arg Ser Gly Phe Gly Lys Phe Glu Arg Gly Gly Asn Ser Arg Trp Cys 
115 120 125 

Asp Lys Ser Asp Glu Asp Asp Trp Ser Lys Pro Leu Pro Pro Ser Glu 
130 135 140 

Arg Leu Glu Gin Xaa Val Phe 
145 150 



<210> 119 
<211> 45 
<212> PRT 
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<213> Homo sapiens 
<400> 119 

Arg Leu Ser Leu Leu Ser Pro Arg Leu Glu Cys Asn Gly Met He Leu 
1 5 10 15 

Ala His Cys Lys Leu Arg Leu Pro Gly Phe Lys Arg Phe Ser Cys Leu 
20 25 30 

Ser Leu Pro Ser Ser Trp Asp Tyr Arg His Val Pro Pro 
35 40 45 



<210> 120 

<211> 46 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (20) 

<223> Xaa equals stop translation 
<400> 120 

Arg Gin Ser Leu Ser Leu Ser Pro Arg Leu Glu Cys Ser Gly Thr He 
15 10 15 

Ser Ala His Xaa Gin Pro Pro Pro Pro Gly Phe Asn Gin Phe Phe Cys 
20 25 30 

Leu Ser Leu Pro Ser Ser Trp Asp Tyr Arg Arg Met Pro Pro 
35 40 45 



<210> 121 

<211> 57 

<212> PRT 

<213> Homo sapiens 

<400> 121 

Cys Asn Leu Cys Leu Pro Gly Ser Ser Asn Ser Pro Ala Ser Ala Ser 
15 10 15 

Arg Val Ala Gly Thr Ala Gly Thr Cys Arg Arg Ala Gin Leu He Phe 
20 25 30 

Val Phe Leu Ala Glu Met Gly Phe His His Val Gly Arg Asp Gly Leu 
35 40 45 

Asp Leu Asn Leu Val He His Pro Pro 
50 55 



<210> 122 
<211> 57 
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<212> PRT 

<213> Homo sapiens 

<400> 122 

Cys Asn Leu His Leu Leu Gly Ser Ser Asp Ser Pro Ala Ser Ala Ser 
15 10 15 

Arg Val Ala Gly lie Thr Ser Thr His His His Ala Trp Leu lie Phe 
20 25 30 

Val Phe Leu Val Glu Thr Gly Phe His His Val Gly Gin Val Gly Leu 
35 40 45 

Lys Leu Leu Thr Ser Ser Asp Pro Pro 
50 55 



<210> 123 

<211> 15 

<212> PRT 

<213> Homo sapiens 

<400> 123 

Val He His Pro Pro Arg Ser Pro Lys Ala Leu Gly Leu Gin Ala 

15 10 15 



<210> 124 

<211> 15 

<212> PRT 

<213> Homo sapiens 

<400> 124 

Val He His Pro Pro Trp Pro Pro Lys Met Leu Arg Leu Gin Ala 
15 10 15 



<210> 125 

<211> 11 

<212> PRT 

<213> Homo sapiens 

<400> 125 

Arg Leu Glu Cys Ser Gly Thr He Ser Ala His 
15 10 



<210> 126 

<211> 11 

<212> PRT 

<213> Homo sapiens 

<400> 126 

Arg Leu Glu Cys Ser Gly Val He Leu Ala His 
15 10 
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<210> 127 
<211> 110 
<212> PRT 
<213> Homo sapiens 

<400> 127 

Arg His Gin Ser Ala Val Cys Glu Leu Gly Gly Tyr Leu Tyr He He 
15 10 15 

Gly Gly Ala Glu Ser Trp Asn Cys Leu Asn Thr Val Glu Arg Oyr Asn 
20 25 30 

Pro Glu Asn Asn Thr Trp Thr Leu He Ala Pro Met Asn Val Ala Arg 
35 40 45 

Arg Gly Ala Gly Val Ala Val Leu Asn Gly Lys Leu Phe Val Cys Gly 
50 55 60 

Gly Phe Asp Gly Ser His Ala He Ser Cys Val Glu Met Tyr Asp Pro 
65 70 75 80 

Thr Arg Asn Glu Trp Lys Met Met Gly His Met Thr Ser Pro Arg Ser 
85 90 95 

Asn Ala Gly He Ala Thr Val Gly Asn Thr He Tyr Ala Val 
100 105 110 



<210> 128 
<211> 110 
<212> PRT 
<213> Homo sapiens 

<400> 128 

Arg His Gin Ser Ala Val Cys Glu Leu Gly Gly Tyr Leu Tyr He He 
15 10 15 

Gly Gly Ala Glu Ser Trp Asn Cys Leu Asn Thr Val Glu Arg Tyr Asn 
20 25 30 

Pro Glu Asn Asn Thr Trp Thr Leu He Ala Pro Met Asn Val Ala Arg 
35 40 45 

Arg Gly Ala Gly Val Ala Val Leu Asn Gly Lys Leu Phe Val Cys Gly 
50 55 60 

Gly Phe Asp Gly Ser His Ala He Ser Cys Val Glu Met Tyr Asp Pro 
65 70 75 80 

Thr Arg Asn Glu Trp Lys Met Met Gly Asn Met Thr Ser Pro Arg Ser 
85 90 95 

Asn Ala Gly He Ala Thr Val Gly Asn Thr He Tyr Ala Val 
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100 105 110 



<210> 129 
<211> 134 
<212> PRT 
<213> Homo sapiens 

<400> 129 

Arg Cys Asn Ala Gly Val Cys Ala Leu Asn Gly Lys Leu Tyr lie Val 
1 5 10 15 

Gly Gly Ser Asp Pro Tyr Gly Gin Lys Gly Leu Lys Asn Cys Asp Val 
20 25 30 

Phe Asp Pro Val Thr Lys Leu Trp Thr Ser Cys Ala Pro Leu Asn lie 
35 40 45 

Arg Arg His Gin Ser Ala Val Cys Glu Leu Gly Gly Tyr Leu Tyr lie 
50 55 60 

He Gly Gly Ala Glu Ser Trp Asn Cys Leu Asn Thr Val Glu Arg Tyr 
65 70 75 80 

Asn Pro Glu Asn Asn Thr Trp Thr Leu He Ala Pro Met Asn Val Ala 
85 90 95 

Arg Arg Gly Ala Gly Val Ala Val Leu Asn Gly Lys Leu Phe Val Cys 
100 105 110 

Gly Gly Phe Asp Gly Ser His Ala He Ser Cys Val Glu Met Tyr Asp 
115 120 125 

Pro Thr Arg Asn Glu Trp 
130 



<210> 130 
<211> 132 
<212> PRT 
<213> Homo sapiens 

<400> 130 

Arg His Gin Ser Ala Val Cys Glu Leu Gly Gly Tyr Leu Tyr He He 
15 10 15 

Gly Gly Ala Glu Ser Trp Asn Cys Leu Asn Thr Val Glu Arg Tyr Asn 
20 25 30 

Pro Glu Asn Asn Thr Trp Thr Leu He Ala Pro Met Asn Val Ala Arg 
35 40 45 

Arg Gly Ala Gly Val Ala Val Leu Asn Gly Lys Leu Phe Val Cys Gly 
50 55 60 
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Gly Phe Asp Gly Ser His Ala He Ser Cys Val Glu Met Tyr Asp Pro 
65 70 75 80 

Thr Arg Asn Glu Trp Lys Met Met Gly Asn Met Thr Ser Pro Arg Ser 
85 90 95 

Asn Ala Gly He Ala Thr Val Gly Asn Thr He Tyr Ala Val Gly Gly 
100 105 110 

Phe Asp Gly Asn Glu Phe Leu Asn Thr Val Glu Val Tyr Asn Leu Glu 
115 120 125 

Ser Asn Glu Trp 
130 



<210> 131 
<211> 119 
<212> PRT 
<213> Homo sapiens 

<400> 131 

Trp Ala Lys Asp Val Lys He Phe Val Ser His Val Asn Ala His Gin 
15 10 15 

Lys Val Thr Ser Ala Glu Glu Glu Phe Asn Asn Gin Val Asp Lys Met 
20 25 30 

Thr Arg Ser Val Asp Ser Gin Thr Leu Ser Pro Ala He Pro Val He 
35 40 45 

Ala Gin Trp Ala His Glu Gin Ser Gly His Gly Gly Arg Asp Gly Gly 
50 55 60 

Tyr Pro Trp Ala Gin Gin His Gly Leu Pro Leu Thr Lys Ala Asp Leu 
65 70 75 80 

Ala Thr Ala Ala Ala Asp Cys Gin He Cys Gin Gin Gin Lys Pro Thr 
85 90 95 

Leu Ser Pro Arg Tyr Gly Thr He Pro Arg Gly Asp Gin Pro Ala Thr 
100 105 110 

Trp Trp Gin Val Asp Tyr Val 
115 



<210> 132 
<211> 119 
<212> PRT 
<213> Homo sapiens 

<220> 

<221> SITE 
<222> (44) 
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<223> Xaa equals any of the naturally occurring L-£unino acids 

<220> 

<221> SITE 
<222> (54) 

<223> Xaa equals stop translation 
<220> 

<221> SITE 
<222> (57) 

<223> Xaa equals stop trsuislation 
<220> 

<221> SITE 
<222> (60) 

<223> Xaa equals stop translation 
<220> 

<221> SITE 
<222> (93) 

<223> Xaa equals stop translation 
<220> 

<221> SITE 
<222> (109) 

<223> Xaa equals stop translation 
<400> 132 

Trp Ala Phe lie Val Lys lie Phe Val Ser His Val Asn Ala His Gin 
15 10 15 

Gin Val lie Leu Ala Glu Arg Tyr Phe Asn Asp Gin Gly Asn Arg Arg 
20 25 30 

Ala His Ser Val lie Leu Val Ser Ser Phe Ser Xaa His Cys Cys His 
35 40 45 

Ser Thr Val Gly Ser Xaa Thr Lys Xaa Pro Trp Xaa Gin Gly Trp Arg 
50 55 60 

Leu Cys Met Ala Gin Gin His Gly Leu Pro Leu Thr Lys Ala Asp Leu 
65 70 75 80 

Ala Arg Ala Thr Ala Glu Cys Pro Thr Asp Gin Arg Xaa Arg Ser Thr 
85 90 95 

Pro Ser Pro Gin Tyr Ser lie Thr Val Glu Gly His Xaa Leu Val Ala 
100 105 110 

Gin Trp Gin Val Asp Tyr Val 
115 



<210> 133 
<211> 60 
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<212> PRT 

<213> Homo sapiens 

<400> 133 

Glu Val Glu Val Leu Ser Val Val Ala Gin Gin lie Leu Ser He Gin 
15 10 15 

Gin Ala He He Arg Lys Leu Lys Thr Phe He Phe Glu Gly Thr Glu 
20 25 30 

Leu Ser Leu Asn Pro Thr Cys Ala Val Phe He Thr Met Asn Pro Gly 
35 40 45 

Tyr Ala Gly Arg Ala Glu Leu Pro Asp Asn Leu Lys 
50 55 60 



<210> 134 

<211> 60 

<212> PRT 

<213> Homo sapiens 

<400> 134 

Gin Val Glu Val Leu Ser Val Val Ala Gin Gin He Leu Ser He Gin 
15 10 15 

Gin Ala He He Arg Lys Leu Lys Thr Phe He Phe Glu Gly Thr Glu 
20 25 30 

Leu Ser Leu Asn Pro Thr Arg Ala Val Phe He Thr Met Asn Pro Gly 
35 40 45 

Tyr Ala Gly Arg Ala Glu Leu Pro Asp Asn Leu Lys 
50 55 60 



<210> 135 

<211> 73 

<212> PRT 

<213> Homo sapiens 

<400> 135 

Gin Pro Pro Pro Pro Gly Phe Lys Arg Phe Ser His Leu Ser Leu Pro 
15 10 15 

Asn Ser Trp Asn Tyr Arg His Leu Pro Ser Cys Pro Thr Asn Phe Cys 
20 25 30 

He Phe Val Glu Thr Gly Phe His His Val Gly Gin Ala Cys Leu Glu 
35 40 45 

Leu Leu Thr Ser Gly Gly Leu Leu Ala Ser Ala Ser Gin Ser Ala Gly 
50 55 60 

He Thr Gly Val Ser His His Ala Arg 
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65 70 



<210> 136 

<211> 73 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (19) 

<223> Xaa equals stop translation 
<400> 136 

Gin Pro Leu Pro Pro Arg Phe Lys Arg Ser Ser His His Ser Pro Tyr 
15 10 15 

Asn Ser Xaa Asp Tyr Arg Cys Leu Pro Pro Tyr Pro Ala Asn Phe Cys 
20 25 30 

lie Phe Ser Arg Asp Gly Ser Arg Tyr Val Ala Gin Ala Gly Leu Glu 
35 40 45 

Leu Leu Thr Ser Ser Asp Leu Pro Thr Leu Ala Ser Gin Ser Ala Gly 
50 55 60 

He Thr Gly Val Cys His Asp Ala Arg 
65 70 



<210> 137 

<211> 65 

<212> PRT 

<213> Homo sapiens 

<400> 137 

Met Asn Arg Asn Glu Gin Ser Leu Gin Glu He Trp Asp Tyr Val Lys 
15 10 15 

Arg Pro His He His Leu He Gly Val Pro Glu Ser Asp Arg Glu Asn 
20 25 30 

Gly Thr Lys Leu Glu Asn Thr Leu Gin Asp He He Gin Glu Asn Phe 
35 40 45 

Pro Asn Leu Ala Arg Gin Ala Asn He Gin He Gin Glu Thr Gin Arg 
50 55 60 

Thr 
65 



<210> 138 
<211> 64 
<212> PRT 
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61 

<213> Homo sapiens 
<400> 138 

Met Arg Lys Asn Glu Leu Met Leu Arg Asp Leu Txp Asn His Asn Lys 
15 10 15 

Arg Ser Asn Ala Leu Val lie Gly Val Pro Glu Arg Val Thr Lys Glu 
20 25 30 

Gly Gly Thr Glu Asn lie Leu Lys Gly lie Met Thr Glu Asn Phe Ser 
35 40 45 



Asn Leu Ala Lys Asp Val Asn 
50 55 



Leu Gin Thr Gin Glu Ser Glu Gin Thr 
60 



